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Experiment Station Field Days. 
3y NorMAN J. KING. 


URING 1947 Experimental Station Field Days, which had not been 
held during the war years, were revived at Meringa and Mackay 
Stations. During 1948 these functions were held at all three Stations 
and the attendance was sufficient evidence of the growers’ interest in 
these gatherings. At Mackay about 450 visitors toured the Station 
fields, received a light luncheon and listened to a number of short 
addresses, while at Bundaberg and Meringa the numbers were 300 and 
170 respectively. At the latter Station a considerably larger attendance 
would have been recorded had it not been for the unsettled weather, 
which, although sufficiently threatening to keep distant growers away, 
did not prevent those present from spending an interesting and 
informative day on the Station. Representation from mills was 
particularly noticeable at all centres indicating the interest of this 
section of the industry in Experiment Station progress. 


The method introduced the previous year, of staff officers taking 
small parties of visitors on a tour of the Station, was followed at these 
field days. This is preferable to organising a single tour with the total 
number of interested persons as it allows closer contact and opportunity 
for discussion on any feature of particular interest. Implement displays 
and demonstrations were arranged at each Station, but these were not 
80 representative as in former years owing to the difficult supply 
position. At Meringa emphasis was placed on a display of implements 
designed or adapted for the application of ‘‘Gammexane’’; at Mackay 
considerable interest was aroused by demonstrations with an offset 
rotary hoe and a Farmall M equipped with cultivation harness; while 
at Bundaberg an excellent display of John Deere tractors and modern 
implements excited much _ interest. International Harvester (Co. 
equipment was also to the fore at the latter Station. 


At all three Stations a light luncheon was served to visitors between 
1 p.m. and 2 p.m. and was followed by a number of short addresses 
to the assembled visitors. At each Field Day the newly appointed 
Director of Sugar Experiment Stations, Mr. N. J. King, welcomed the 
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gathering and addressed them on a subjeet of interest. At Meringa 
Mr. Buzacott delivered an address on ‘‘The Production of New Cane 
Varieties’’; at Mackay Mr. MeDougall spoke on ‘‘Gammexane’’; and 
at Bundaberg Mr. Vallanee (Assistant Director) was listened to with 
interest on the subject of ‘‘Soil Depletion and Regeneration.’’ 


Other speakers at the various Field Days were Mr. Griffin, Chairman 
of the Mulgrave Shire Council at Meringa; Messrs. J. C. Collier, a 
member of the Sugar Experiment Stations Advisory Board, F. Graham, 
M.L.A., E. Evans, M.L.A., W. Holding, Chairman of the Mackay 
District Canegrowers’ Executive at Mackay; and Messrs. L. G. Scotney, 


Collier addressing the gathering at Mackay 
Field Day. 
[Photo. J. H. Williams. 


Advisory Board Member, R. Muir, General Secretary of the Queensland 
Cane Growers’ Association, R. G. Strathdee, President of the Bundaberg 
Branch of the Australian Sugar Producers’ Association, and F. 
Courtice, Chairman of the Woongarra Shire Council and of the Cane 
Pest and Disease Control Board at Bundaberg. 


The addresses of Mr. N. J. King, Mr. L. G. Vallanee, Mr. J. H. 
Buzacott and Mr. W. A. MeDougall are reproduced below. 


At Meringa the Director prefaced his address by pointing out that 
this Station was the centre of the eane breeding and entomological 
activities of the Bureau and made brief reference to the remarkable 
advance made in grub control since the advent of the new insecticide 
‘‘Gammexane.’’ At Mackay some emphasis was given to the varietal 
revolution now taking place as a result of the popularity of Q.28 and 
Q.50 and to the development of seedling raising and seleetion work as 
the major project of the Station and extension staff. 
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Address at Bundaberg Field Day. 


By NorMAN J. KING. 


It was during the year 1914 that this Experiment Station was 
inaugurated and two years later the first field day was held. There are, 
no doubt, some among you who reeall that occasion; if there are they 
will undoubtedly see a tremendous difference in the Station to-day, a 
difference which demonstrates the policy of expansion of Bureau 
activities and which reflects the guiding hand of the Sugar Experiment 
Stations Advisory Board. During this period of thirty-two years the 
varietal and disease aspects of the industry have been altered out of 
all recognition, fertilizing has become as much a_ standard farm 
practise as ploughing, and irrigation facilities are being exploited to a 
greater extent each year. 


28.—Visitors observing tractor demonstrations on the occasion 
of Field Day. 
|Photo. J. H. Williams 


It is hard to say which of the changes has given rise to the major 
progress of the area, but the varietal alteration is certainly the most 
spectacular. Of the many varieties being grown in the area when this 
Station began seedling raising in the early thirties none are now 
represented on the local approved lists except Mahona which is grown 
in very small amounts in the Bingera area. Your approved lists are 
how filled with locally bred seedlings or importations, all of which have 
proved superior to the old time favourites. Apart from C.P.29/116 and 
P.0.J.2878, which are well known to you all and which constitute the 
major part of your crop, I suggest that the most promising varieties 
for average conditions are Q.47 and Q.49, particularly the former on 
account of its early maturing characteristics. 


Although [ mentioned that the disease position had altered over 
the period of years it cannot be stated that it is satisfactory. We have 
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succeeded in eliminating gumming disease which caused such severe 
losses up to fifteen years ago and which, in fact, threatened the local 
industry with disaster, but since the introduction of P.O.J.2878 we 
have fought a long battle with downy mildew and Fiji diseases. This 
battle is not yet won, although downy mildew has now been cleaned 
up in all areas except the Woongarra. Ten years ago this disease was 
the most serious in the entire sugar belt, while to-day the Woongarra, 
with its splendid soil and high productive capacity, has the unenviable 
distinction of being the last stronghold of downy mildew in Queensland. 
The continued efforts of the Bureau and the Bundaberg 
Cane Pest and Disease Control Board cannot effectively eradicate this 
menace, and it has been realised for a long time that the only solution 
lies in the elimination of P?.0.J.2878 from the approved list. 


Although the purpose of field days is to invite canegrowers and 
others interested in the production side of the industry to see what is 
being done on the Stations, we do not pretend to show you, nor do you 
expect to see, anything spectacular. Experiment Station work follows, 
in the main, normal farm practice insofar as cultivation and fertilizing 
is concerned; and in cane breeding and varietal testing work progress 
is slow and laborious and laden with disappointments. The work is 
evolutionary rather than revolutionary, and on such oceasions as field 
days we are able during the tour of the Station to demonstrate progress 
made in the preceding year. 


It is regarding progress on your own properties, however, that 
| wish to speak to-day. It is obvious to all that the work of the Bureau 
cannot be limited to that which is pursued on the Station. Many 
thousands of sugar-cane seedlings are raised each year and the initial 
selection and testing is carried out on this property. These early trials 
give valuable results for the particular environment, and it is possible 
to assess to some extent the qualities of the canes for similar soil and 
climatic conditions. But the result obtained on our Station are certainly 
not a good enough criterion on which to base recommendations for the 
entire sugar belt. If we did advise on such inadequate information 
the growers would be quite justified in criticising the soundness of such 
counsel. We appreciate, and have always done so, that the performance 
of a variety on Bundaberg Station may not be a guide to the variety’s 
potentialities in the Bingera, Isis or Maryborough areas. At this stage, 
therefore, the extension programme begins to operate, and it is not only 
desirable but essential that the selected canes be planted for further 
observation on other soil types and under a range of climatic conditions. 
This extension work necessitates the co-operation of canegrowers in all 
mill areas. Without vour active assistance we are unable to have these 
varieties planted on a number of properties and the industry suffers as 
a consequence. It is not always an easy matter to locate growers who 
will co-operate in the vital work of planting varietal trials or maintain- 
ing propagation plots of promising varieties. Varietal trials occupy 
approximately an acre of land, and it is appreciated that on occasions 
some of the varieties may be sub-standard in performance and involve 
the grower in small crop losses. On the other hand, such trials generally 
inelude varieties which are superior to the standard cane in productive 
capacity so that any losses caused by certain varieties may be offset 
ly the superior performance of others. The changes which are taking 
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place in the varietal position in South Queensland over the past few 
years would not have been possible without a considerable amount of 
experiment and plot planting on growers’ own farms. 


The value of the Bureau to the industry can be measured only in 
terms of results, and results cannot be demonstrated except by co-opera- 
tion in their achievement. The growers, as a whole, contribute largely 
to the finanee of the Bureau, and they can assist in the prudent utilisa- 
tion of these funds by actively co-operating in the field programme of the 
Bureau staff. This part of my address is therefore in the nature of an 
appeal to the growers to co-operate even more fully in our work. We are 
hoth out to reach the same goal—that of greater production per acre and 


Fic. 29.—The break for luncheon was welcome. 
| Photo. J. H. Williams 


the elimination of pests and diseases. By working together we have a 
chance of achieving these aims, but separately we have little hope of 
doing so. The possibility of loss and of profit is always present in any 
experimental work, but the farm trial is the only practical method of 
evaluating a new variety, a cultivation method or a fertilizer treatment 
in terms of return per acre, and each grower who co-operates in farm 
trial work is making a distinct contribution to our knowledge. 


Another matter which | desire to bring before your notice is the 
green manure position in this area. For some considerable period Poona 
pea has not given the satisfaction as a cover crop which it did in earlier 
years, and the Bureau has been requested on many occasions to investi- 
gate the position and to make available a variety which would be more 
suitable to the sugar belt. Poona pea is drought susceptible and in a dry 
season tends to flower and seed before making reasonable growth ; if kept 
for late planting it is liable to severe bean fly injury and in very wet 
seasons will collapse from ‘‘wilt.’’ Over the past fifteen vears we have 
tried out over 100 varieties of green manures without obtaining one 

C 
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which fulfilled the requirements of the district. To-day you have had the 
opportunity of examining some velvet bean crops growing on the station 
and | recommend that you give serious consideration to this legume. 
Twenty years ago Mauritius Bean, one of the velvet bean family, was 
grown here to a large extent, but the objections to it were slow early 
cover and difficulty in ploughing in. To-day these objections do not 
obtain to the same degree. The new types are more vigorous in the early 
stages and modern implements have little difficulty in turning under the 
crop. Our first planting of these velvet beans was in 1946 during a 
severe drought and once they had germinated they continued to make 
good growth under conditions so dry that Poona pea died out. Although 
the seed is large, planting need not be expensive if it is planted in 
rows + feet to 6 feet apart. The crops you have seen to-day are well 
past their prime owing to the period of the year, but sections cut out 
of them and weighed two months ago showed that the crop was of the 
nature of 15 tons per acre. Velvet beans are the most drought resistant 
legume we have handled and have demonstrated their capacity to 
perform well in many district plantings on a variety of soil types. 


Field Day Address at the Sugar Experiment Station, 
Bundaberg, 17th June, 1948. 


3y Mr. L. G. VALLANCE. 


| would like to bring to your notice something that may already 
have occurred to you during your tour of the Station, and this is the 
fact that many of the trials are designed to investigate the effect of 
continuously cultivating a soil to sugar-cane. The question as to whether 
our soils are becoming less fertile and losing their productivity is one 
which has been exercising the minds of many people within the sugar 
industry. It is not a question that can lightly be put aside, and as vou 
have seen this morning, the Bureau is giving it very serious consideration. 


Unfortunately, at the present time we have no crop that may be 
rotated with sugar-cane on assigned land and at the same time provide 
a satisfactory monetary return. Therefore, we must do all that is 
possible to maintain a satisfactory level of fertility in the soils of our 
sugar producing areas. If we examine the problem closely it would 
appear that the decline in productivity may be due to at least four 
main factors. These are: — 

1. Actual loss of topsoil by erosion. 

2. Depletion of plant foods by the growing crop. 

3. Loss of humus and organic matter under continuous 
cultivation. 


A build-up of unfavourable soil organisms accompanied by a 
possible decline in the population of favourable organisms. 


In the first case the loss of valuable top soil by erosion is obviously 
responsible for very great damage to many of our sugar soils. However, 
mainly because of the flat topography, serious erosion does not occur 
on this station and, therefore, I do not propose to deal with this aspect 
this afternoon, although, as many of you know, the Bureau has begun 
a series of erosion control experiments in the Isis district. The second 
most obvious loss of productivity is that due to the gradual depletion 
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of plant foods such as nitrogen, phosphoric acid and potash. Each crop 
will remove its own quota of plant food, for instance, a 20 ton crop of 
eane will absorb about 14 ewt. of muriate of potash from the soil in 
addition to like amounts of other essential materials. It is, therefore, 
merely a matter of simple arithmetic to prove that you cannot go on 
subtracting a certain amount of plant food year after year from the 
limited amount originally present in the soil without completely bank- 
rupting your soil. 

As might be expected, here on the Station we have had many 
opportunities to prove the serious nature of the loss of plant food, not 
on one crop extending over one season, but on crops successively 
grown for a number of years under the same circumstances that apply 
to the normal farm property. For example on Block B1 a trial was 
recently completed which extended over eight years covering two cycles 
each consisting of plant, first and second ratoon crops. It was found 
that this soil, which was originally very fertile, rapidly became exhausted 
and large gains in yield were recorded, particularly in respect to the 
application of nitrogen and potash. Another trial on Block B4 showed 
a total increase of 29 tons of cane per acre over a plant and two ratoon 
crops due to the application of moderate annual applications of potash. 


A particularly interesting feature of many fertilizer trials on the 
red voleanie soils is the close inter-relation between nitrogen and potash. 
It has been clearly demonstrated ‘that it is of little use applying sulphate 
of ammonia unless potash is present in adequate amount. Not only is 
there no increase in tons of cane per acre, but there is a very decided 
decrease in ¢.¢.s. content. This brings me to an important point that is 
sometimes overlooked in discussions regarding fertilizer, i.e., it is the 
amount of sugar per acre that provides the profits and not merely 
tons of cane. It cannot be too strongly emphasised that a fertilizer 
correctly balanced with regard to its nitrogen, phosphoric acid and 
potash content should always be used. In this respect the recommended 
Sugar Bureau Mixtures are the result of many years of experimentation 
and I would suggest that close adherence to the mixture recommended 
for your particular soil type will pay dividends. 


Thirdly, there is the all important question of loss of humus 
together with the subsequent deterioration of soil aeration and moisture 
supplying power. Under the heavy summer rainfall and_ high 
temperature conditions that exist in the coastal areas of Queensland 
there is a tremendous burning out of organic matter. The long range 
trash trial which you have seen on Block E3(b) was set out to determine 
whether soil organic matter could be built up simply by conserving all 
the trash and tops. Although this trial has now been in progress for 
about fifteen years it is evident from our analytical data that the humus 
formed from the trash and tops is rapidly lost under the conditions 
that exist in this red voleanie soil. Whether this rate of loss would also 
prevail in the other soils of the district is as yet unknown. However, 
one fact is quite clear and that is the necessity for the inclusion of 
green manure crops in the farm management programme, in order to 
supplement the organic matter provided by the trash and tops. However, 
to-day, humus formation from this latter material is a thing of the 
past because of the universal adoption of the practice of pre-harvest 
burning. I would not like to attempt to forecast the effect of this 
practice upon the future productivity of our soils and the sugar 
industry as a whole. We have great hopes for the velvet beans vou 
have seen on D1, but we do not expect them to perform miracles. 
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Another plant residue trial, which you have not been shown because 
of lack of time, is in progress on Block E4. This is another long range 
experiment in which an attempt is being made to assess the effect of 
combining trash conservation and green manuring by comparing the 
following treatments:—(1) No trash conserved and no green manure, 
(2) trash conserved but no green manure, (3) trash conserved plus green 
manuring. This experiment is now in its third cycle and, in all, six 
crops have been harvested since it was first planted in 1937. It is 
interesting to note that the turning in of the trash residues and green 
manures has not yet succeeded in increasing yields. 


And now, in conclusion, [ would like to mention briefly the fourth 
possible reason for any decline in fertility, i.e., the accumulation of 
unfavourable soil micro-organisms (bacteria or fungi) due to the 
continuous growing of one type of crop, or even one variety of cane, 
You have already seen the rotational trial on Block B4, in which the 
effect of long and short fallow periods under a legume is being 
investigated. ‘his experiment was first planted in 1938 and two complete 
crop eyeles (each consisting of a plant and either one or two ratoon 
crops) have been harvested to date. You will recall, from the information 
given by your guide, that the treatments were as follows :— 

1. Eighteen months fallow with legumes followed by a plant and 
one ratoon crop. 


Six months fallow with legumes followed by a plant and two 
ratoon crops. 

Similar to (2) but in the replanting of the trial at the end 
of the four year cycle, the original variety P.O.J.2878 was 
replaced by a fresh variety—Q.25. 

The results to date provide food for thought, in that, although the 
longer period of fallow has not vet compensated for the loss of the 
second ratoon crop, the difference in favour of the three crops (plant, 
first and second ratoon) was much less in the second cyele than in the 
first. This suggests the possibility of a long fallow plus two crops 
ultimately equalling and possibly surpassing the yield of a short fallow 
plus three crops. There was also an indication that changing the variety 
had a beneficial effect. Admittedly, at the moment, these trends are 
not greatly marked, but the results obtained when the third cyele is 
complete will undoubtedly be interesting. 


FIELD DAY ADDRESS AT MERINGA. 


The Production of New Cane Varieties. 
By J. H. Buzacort. 


The discovery of an efficient technique for the handling of sugar- 
cane flowers, or arrows, as the flower panicles are generally termed, 
has led to a more scientific approach to the whole question of cane 
breeding. Instead of there being a large element of chance in the 
fertilization of the arrows used as females it is now possible to ensure 
fertilization by pollen from the desired male. In this way, it is possible 
within certain limitations, to lay out a programme of cross-pollination 
whereby a certain type of progeny can be produced. 
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Using modern methods the cross-pollination becomes the most simple 
part of the production of new varieties. The greatest difficulty at the 
present time is experienced in the selection of new varieties from the 
seedlings. It is customary nowadays to use a certain percentage of 
so-called ‘‘wild blood’’ in hybridization work to produce new varieties. 
This is done for various reasons—to improve the vigour and ratooning 
of the plant, and to increase stooling and the plant’s resistance to certain 
diseases. Whilst the method has proved successful, it rather complicates 
the breeding work. Unfortunately most canes with wild blood tend 
to mature rather late in the season whereas the industry is very much 
in need of varieties with early sugar. Most countries developing new 
varieties of sugar-cane are incorporating wild blood in their parentage. 
In Java the use of wild ‘‘spontaneum’’ canes increased the yield of 
cane per acre very considerably. The introduction of one of these Javan 
wild blooded seedlings, the so-called ‘‘ Java Wonder’’ into other countries 
proved highly suecessful, particularly in Queensland where in the 
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30.—Implement demonstrations are always of particular interest 
to growers at Field Days. 
[Photo. N. J. King. 


south it rapidly became a cane of major importance. Another wild- 
blooded cane, Co.290, introduced from India, also produced good yields 
in South Queensland. These two varieties have a fairly high percentage 
of noble blood ; for instance the Java Wonder, P.O.J.2878, has wild blood 
represented only as one great grandparent and is accordingly termed 
one-eighth wild. Several species of purely ‘‘wild’’ canes have been 
introduced into Queensland at different periods and they have played 
a large part in the breeding programme of this country during recent 
years. Whilst, latterly, a few new varieties without any wild blood have 
reached the approved lists of Queensland sugar mills, most of the new 
varieties have at least a proportion of ‘‘wild blood.’’ In particular the 
Sugar Experiment Station seedlings, Q.28. Q.47, Q.49, and Q.50, the 
C.S.R. seedlings Trojan, Pindar, and Vesta and the importation 
C.P.29/116, all have wild blood in their make-up. If Badila be exeluded 
these eight varieties contribute a very high percentage of the total 
acreage of varieties grown in Australia to-day. Generally the proportion 
of wild blood is one-eighth or less since a higher proportion gives canes 
which are too thin and generally too low in sugar. In some instances, 
however, the proportion of wild blood is increased by virtue of both 
parents having a percentage. Examples of these are Q.47, Q.49, Q.50, 
Pindar, and C.P.29/116. 
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The most successful wild-blooded parents used in Queensland are 
P.O.J.2878 and P.O.J.2875 in which Java spontanewm is represented 
and Co.270, Co.281, and Co.290 in which the Indian spontaneum supplies 
the wild blood. The wild robustum canes from New Guinea have been 
used extensively here but generally results with them have been 
(isappointing. Recently a good deal of crossing has been carried out 
utilising progeny of the frost-resistant Turkestan canes as parents. It 
is hoped that the use of these latter varieties may succeed in producing 
frost-resistant varieties for use in the Southern parts of the State. 


In conclusion, it is an oft repeated statement that when a super 
cane is produced there will no longer be any necessity to continue with 
cane breeding. Several times in the history of cane breeding a super 
variety has been produced, but after a few years the demand again 
arises for more and better canes. At the present time there is a clamour 
for early maturing varieties and for ones which would be suitable for 
mechanical harvesting. Possibly the next demand will be for a self- 
harvesting type—certainly a self-topping cane would greatly assist the 
designer of a mechanical harvester! 


FIELD DAY ADDRESS AT MACKAY. 


“ Gammexane.” 
By W. A. McDOouGAL.. 


Although much has been written and considerable publicity has 
been given to the comparatively new insecticide, ‘‘Gammexane,’’ which 
promises so much help in combating the major insect pests of cane, 


there is still a keen interest shown in the subject by farmers and a desire 
to know more about it in detail. 


The ideal procedure in dealing with an insecticide of distinct value 
against any pest would be to complete the investigational work, give a 
recommendation which would hold for some time under all the varying 
field conditions and farming practices in the different districts where 
the pest concerned is or may be troublesome, and to depend on the value 
of the control itself to do most of the extension work. This seldom, 
if ever, eventuates. Controls usually evolve, sometimes remaining 
standard practice for years, but more often are subjected to periodical 
alteration and improvement. The principal pests in this district are the 
erey-back grub and the wireworm and it is in connection with the control 
of these pests that ‘‘Gammexane’’ investigations are proceeding. The 
work with grubs is still in the process of evolution or development, 
but the chanees of ultimate success are very bright. On the other 
hand wireworm control is much further advanced and at the present 
time extension work has largely replaced experimental investigation. 
For the furtherance of both projects it is necessary that the farmer keep 
up to date with the latest information, and consequently grub control 
will be discussed in the first place. 

Most of the large volume of work with ‘‘Gammexane’’ against 
‘grey-hack’’ grubs has been done in the north where the efficacy of this 
material as a contact poison for grubs has been clearly demonstrated 
by spectacular results. Various methods and rates of application and 
machines for the job have been tried. The basic features of the more 
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successful work are a dose of 100 Ib. of 10 per cent. ‘‘Gammexane’’ 
dust per acre applied in the planted drill before beetle flight. During 
the past few years grey-back grub damage has not been extensive in 
this district, but one of the eight trials set out against these pests over 
the past two seasons became infested. Results were excellent with 
75 and 100 lb. of ‘‘Gammexane’’ dust per acre, applied in ten inch 
wide bands on levelled soil close to both sides of the cane, and scarified 
only onee before beetle flight. This simple method of successfully 
applying the material is no doubt due to local conditions and particularly 
to the fact that grubs in this district are, during some part of their 
existence, usually much closer to the soil surface than those in the far 
northern fields. 

Any local farmer who is prepared to spend about £4 per acre as an 
insurance against possible grey-back grub attack on his crops by using 
““Gammexane’’ before the beetle flight, i.e., before he knows grubs are 
present in his fields, is assured of success. Possibly future work will 
reduce this initial acre-dosage of 75 lb. as at present suggested. This 
insecticide remains potent in the soil for a long time and the best 
procedure following the first year of application has still to be worked 
out, as also has the problem, which will often arise in this district, of 
using ‘‘Gammexane’’ between the times of grub survey and pest attack. 

At the present time ‘‘Gammexane’’ is not generally available on 
the open market, and farmers should arrange for their requirements of 
this material for use against grubs through the local Cane Pest and 
Disease Control Board. 

And now a few words on wireworms which are pests of more concern 
to this district than to any other. These can be controlled by applying 
20 lb. of 10 per cent. ‘‘Gammexane’’ dust per acre mixed with the 
fertilizer at planting. Fertilizer companies will do the mixing for the 
vast majority of farmers, and for several practical reasons the necessary 
amount of insecticide per acre has been incorporated in two bags of 
fertilizer. There is no doubt as to the value of the results which have 
heen obtained against wireworms by the correct use of ‘‘Gammexane’’ 
fertilizer mixtures at an extra cost of about £1 per acre. However, there 
is one small point which is causing some concern and this is the placing 
of the *‘Gammexane’”’ with respect to the plant. The present recom- 
mendation is to allow the material to drop on the plant about an inch in 
front of the run-in of soil. The dropping of the insecticide on the plant 
is more or less an optical illusion for when an examination is made after 
covering in, most of the ‘‘Gammexane’’ is found just above the plant. 
In large scale commercial work it is often found when first attempting 
to place the ‘‘Gammexane”’ in this position that the tendency is to 
finish up with the insecticide too far away from the plant to give complete 
protection against wireworms. 

For some time employees of the Mackay Cane Pest and Disease 
Control Board and officers of the Bureau have helped farmers adjust 
their fertilizer chutes, but during the coming spring, with some two 
thousand acres being ‘‘Gammexane’’ treated, most farmers will be doing 
the job for themselves and rather than finish with the material too far 
away from the plants it would be best to run it through the ordinary 
planter fertilizer distributors. Seventy-five acres of wireworm trials are 
awaiting harvest, and until this is completed definite figures showing the 
effect of using the ‘‘Gammexane’’-fertilizer direct onto the plants will 
hot be available, although it is apparent that losses, if any, will be very 
small. 
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Treatment with Fungicides as a Help to 
Better Strikes. 


By C. G. TluGHEs. 


Introduction. 


HERE is no doubt at all that the average Queensland cane farmer 
is well aware of what the cane sett requires to make it germinate 
satisfactorily, even though he may never have tabulated the require- 
ments nor thought of them as separate items. The proof of his know- 
ledge is the fact that germinations obtained in this State compare more 
than favourably with those of most other countries. In addition, the 
various operations associated with the planting are carried out 
efficiently and with the minimum of manpower. It is realized that a 
rapid, even strike is a most essential part of successful crop production; 
without it the yield is low, even in the best of seasons, covering in is 
delayed, weeds multiply to become a menace in subsequent crops, more 
cultivations are rendered necessary and there is the added expense 
of supplying the ‘‘misses.’’ Poor strikes then are to be avoided as far 
as humanly possible. 


The cane sett is a living entity, but is not actively growing when 
first placed in the ground, It is thus a legitimate prey for the soil 
fungi and bacteria. These organisms will attack any substance in the 
soil but are particularly efficient in causing the rotting of organic 
material, and the succulent, comparatively unprotected setts are an 
easy mark. The ends of the sett do not form a protective callus, such 
as is found on a rose cutting for instance, and the wounded cells of the 
exposed surfaces provide admirable invasion points for the soil 
organisms. Some of these organisms, such as the fungus causing }ine- 
apple disease, can grow into setts of cane very rapidly and others, whilst 
much slower growers, would still have time to rot the whole sett before 
the germination of the buds and roots, should that be delayed through 
adverse conditions. It is all a matter of time; a delay to the plant and 


the organisms triumph; adequate conditions for the plant and it comes 
away well. 


Conditions which may be harmful to the plant are too numerous to 
list but granting that the plants are healthy and of good type and the 
soil is in good physical condition, then excess of moisture or too little. 
or low temperatures can still cause a poor stand. The farmer does not 
willingly plant when the soil is too wet or too dry or in the middle of 
winter under a heavy cover, but at times circumstanees take the decision 
out of his hands. A desire to get the planting over before the crushing, 
or to take advantage of the autumn even though a little delayed by the 
wet, may make the gamble worth the risk. Likewise an expectancy of 
rain when the soil is dry in the spring may encourage the farmer to 
chance a planting. In addition to these plantings of accepted risk, 
there are some areas in Queensland, e.g., Down River area at Inkerman, 
where a bad germination of autumn plant is practically guaranteed by 
the pineapple disease fungus in the soil. 
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Experimental Work in Various Countries. 


Attempts have been made in various parts of the world to hasten 
germination by soaking overnight in water, or in lime water or other 
solutions, or by treating the setts with various copper mixtures but, 
while results in some instances were promising, no method became 
generally accepted. In Mauritius, soaking in lime water was regularly 
practised by some plantations, but an overnight soaking is not usually 
a commercial proposition owing to the bulk of material which has to be 
handled. In Queensland, many farmers used to soak bags of plants 
overnight in a waterhole prior to planting, but the advent of the eutter 
planter has largely stopped this practice except for setts used for 
planting ‘‘misses.’’ Soaking in water or in practically non-fungicidal 


Fig. 31.—Lifting the planter box after dipping. The box will drain for 
five minutes and is then lowered into the planter frame. 
[Photo. N. J. King. 


solutions will not protect the plant from invasion by organisms once 
it is put in the soil, but the increased speed of germination will quite 
often allow it to outstrip the fungi and so provide a satisfactory stand. 
The ideal treatment would of course provide both protection in the soil 
and stimulation to germination. Organic substances containing mercury 
appear to offer most promise and they have the big advantage that their 
use does not entail an overnight soaking. Since the cut ends of the setts 
have to be protected, treatment of full sticks with the mercurial would 
not be effective, and the method is not suitable for use with the cutter 
planter. It may be possible to devise some method whereby the cut 
setts could be treated after dropping from the blade of the cutter, but 
the problem appears to be a very difficult one and in the meantime, the 
treatment of individual setts followed by planting in the usual manner 
D 
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is well proved. In South Africa, where there appears to be adequate 
labour, bundles of setts are picked up by hand and each end dipped in 
a shallow dish of solution, but in Queensland this would be impracticable 
and a more expeditious method had to be worked out. 


A long list of mereurial and other preparations have been tested in 
South Africa and Mauritius, as well as in this State. The mercurials 
were in general superior to the other compounds and of those readily 
available in Queensland, Agrosan, Aretan and Ceresan appeared to 
be the best. Agrosan is a dust, developed originally for the treatment 
of wheat and other grains against various seed-borne fungal diseases, 
and contains 1.5 per cent. mercury. It is quite reliable under wet 
conditions, but has not been as consistently successful as Aretan when 
the soil is dry. Aretan contains three per cent. mercury and its primary 
use is for the disinfection of potatoes, bulbs and corms, &c., and for 
the control of fungal diseases in lawns. 


Fic. 32.—Lowering the full planter box into the tank. 
[Photo. R. W. Mungomery 


In South Africa and Mauritius experiments have shown that Aretan 
is the most effective fungicide for cane plants, particularly under the 
very dry conditions usually prevalent in South Africa at planting time. 
Ceresan has the same mercury content as Agrosan and was developed 
for the same purpose; it has become the standard dip in Hawaii, 
although in South Africa the opinion was formed that it might depress 
germination should the soil be wet. Numerous experiments in Queens- 
land have failed to separate these three mercurials, although there has 
rarely been any doubt that they were all better than the untreated 
controls. In one experiment, Aretan might be better, in another Ceresan, 
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and in wet soils, Agrosan has impressed. It has not always been 
possible to associate the success of one mercurial with a particular set 
of conditions and, except for the use of Aretan in dry soil, no specific 
recommendation as to brand to use can be made. The strengths of 
solution for dipping are one per cent. for Agrosan and Ceresan and 
0.5 per cent. for Aretan. 


It is interesting to note that the effect of the mereurial is not 
confined to the control of the pineapple disease fungus, since excellent 
responses have also been obtained when the disease was not present. 
The effect may have been due to the fact that the mercurial delays the 
entry of all soil inhabitants into the sett and so the full amount of 
nutrient in the sett is available to the young plant. On the other hand, 
there are suggestions that the mercurial may have some: direct stimulatory 
effect on the buds and shoots. 


Fic. 33.—The full planter box ready for lifting into the tank of 
fungicide solution. 
[Photo. N. J. King. 


Practical Application in Queensland. 


During the course of the experimental work it was simple enough 
to treat all the plants by dipping the bags into drums of the solution; 
however, a more elaborate apparatus was called for when the treatment 
came to be applied on a commercial scale. For the 1947 planting two 
farmers in the Down River area at Inkerman co-operated in the treatment 
of their plants. They used a painted galvanized iron tank on a slide 
to hold the solution, and iron and wire baskets, each holding half a 
bag of plants were manhandled into and out of it. Sufficient plants 
could be dipped to refill the planter on each round trip when the drills 
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were short, and where they were long (one paddock was 17 chains wide) 
a dipping outfit was set up at each end. Over 40 acres were treated 
with Agrosan by these farmers at a cost for material of under four 
shillings per acre. Results were excellent, judging by the poorer 
germinations in the control rows; rows of Aretan and Ceresan gave 
equally satisfactory results. 


Two brothers who own a farm in the same area, went still further 
in 1948 and made three detachable boxes for the planter. These boxes 
hold sufficient setts for 26 chains of drill—i.e. approximately ten ewt.— 
and are strongly built of angle iron and 6 x 1 pine boards. The setts 
are cut directly into the box on the ground, which when full is lifted 
by a crane modelled on that described for the hot-water plant in this 
Bulletin for April, 1948. The crane as first built was operated by 
hand, but the combined weight of box and plants was just too great for 
a manual lift and a tractor was brought into use; it is hoped to have 
a motor built in as part of the crane for next season. The full box 
is lowered into 300 gallons of solution (1 lb. of Agrosan per 10 gallons 
of water) held in a steel tank measuring 4 feet x 4 feet x 6 feet 9 inches 
and eapable of holding about 675 gallons, and kept there for about five 
minutes. It is then held aloft to drain for five minutes and placed in 
position on the planter frame after the empty box has been removed. 
There is thus one box being filled, one on the planter in use and one 
in the tank or draining, so that there is a minimum of lost time. Both 
tank and crane are mounted on a frame of 5 x 4 timber, originally 
intended as a slide. However, the load was too heavy and 8-inch steel 
rollers were fitted. These are rather small for movement over soft 
ground and are to be replaced by larger ones. The total cost of the 
plant was £145, made up of tank and crane £112, alterations to planter 
and steel frames for boxes £26, and timber and bolts £7. It was 
admitted that a lighter and therefore cheaper tank would have served 
the purpose, but the heavier tank is a life-time investment. 


The farmers treated all setts for their planting of 34 acres, and 
planted at the rate of just over five acres per day. It was impossible to 
extract the extra costs for the treatment because the final preparation 
of the land and the planting were going on simultaneously ; nor could 
any estimate be made of the extra labour which might be required. 


Conclusion. 
In conclusion we would make the following recommendations :— 


1. Whenever planting has to be done under excessively dry or wet 
conditions or when soil temperatures are low, dip the setts in a 
mercurial, using Aretan for preference when the soil is dry. 


2. Strengths of the mercurial should be one per cent. for Agrosan 
or Ceresan and 0-5 per cent. for Aretan. 


3. Enlist the aid of the local field officer of the Bureau for practical 
advice. 


4. Leave at least a few untreated rows through your block so that 
you will have an accurate idea of the value of the treatment. 
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Sugar Cane Agriculture in Hawaii. 
By J. L. Cayton. 


[Editorial Note:—Mr. Clayton, Senior Mill Technologist in the Bureau of Sugar 
Experiment Stations, recently visited Hawaii to investigate certain problems 
associated with sugar manufacture. During his stay of three months in that country 
Mr. Clayton collected information on several agricultural aspects of sugar production 
and it is considered that his report on these phases contains much information of 
interest to Queensland cane growers. | 


THE HAWAIIAN ISLANDS. 


THE Hawaiian group comprises many islands, but those of 

importance to the sugar industry are Hawaii, Maui, Oahu and Kauai, 
having areas of 4,030, 728, 604 and 555 square miles respectively. They 
lie in a curved line in mid-Pacific, on about latitude 20°N. The climate 
is notable for the small range of variation of temperature. The mean 
temperature in January (the coldest month) is 71°F., and in July (the 
hottest month) is 77°F. The prevailing winds are the north east 
trades which blow with remarkable constancy. Occasionally the wind 
changes to the south or south west. 


Fie. 34.—Tandem dise cultivator in use at Waialua. Note the large 


dises and the heavy framework. 
[Photo. J. L. Clayton. 


The structure of the islands shows ample evidence of volcanic 
activity ; the voleano, Mauna Loa, on Hawaii is classed as active, though 
its activity is mild and spasmodic. Despite this ‘‘recent’’ volcanic 
activity the islands are by no means barren, and in parts are endowed 
with generous depths of highly fertile soil. 


Each island has a central range or chain of mountains, rising to 
nearly 14,000 feet on Hawaii and 10,000 feet on Oahu. This topography 
demonstrates admirably the effect of mountains upon rainfall. Clouds 





60 Cane Growers’ Quarterly Bulletin. 1 OcroseEr, 1948. | 


carried by the trade winds are impeded by the ranges and precipitate 
their moisture as rain. Thus it is found in general that the north-east 
or windward side of each island is a ‘‘wet’’ area, and the south-west or 
leeward side is ‘‘dry.’’ The wet areas receive up to 200 inches of 
rainfall, and the dry areas about 25 inches annually. There are, of 
course, localities which experience intermediate conditions. 


SUGAR AREAS. 


On the island of Hawaii most of the cane is grown on the windward 
side of the island, on the slopes of Mauna Loa and Mauna Kea. Most of 
the plantations there are not irrigated, as the rainfall is adequate or 
often excessive. The Kohala area at the north western tip is rather dry 
and wind swept, having no background of mountains. This plantation 
has some irrigated land. 


The sugar areas on Maui lie across the narrow central neck and at 
the western extremity. The central area enjoys an uncertain rainfall, 
whilst the eastern area is very dry. Both areas are fully irrigated. 


On Oahu three large plantations lie on the leeward side and a fourth 
is at the northern end. All are in dry areas and irrigated fully. 
Similarly on Kauai, the plantations, with one exception, are in dry areas 
which require extensive irrigation. 


The problems associated with sugar culture in the wet areas are 
quite different from those in the dry areas. Present day conditions are 
tending more and more to favour the dry areas and of recent years 


several plantations in windward areas have been abandoned. The wind- 
ward coast of Hawaii, which was once the pride of the industry is now 
the problem centre. 


According to recent information the area of cane land under 
cultivation is 210,000 acres, of which over half is irrigated. This area 
is but a small fraction of the 6,000 square miles represented by the four 
islands, but the proportion of arable land suitable for cane culture is so 
low that the plantations are actually cramped for room, and they exploit 
the productivity of the land used with an intensity which is amazing by 
Queensland standards. 


ORGANISATION. 


The capital of the Hawaiian sugar industry is mainly in the hands 
of six companies—Alexander and Baldwin, American Factors, C. Brewer 
and Company, Castle and Cooke, Theo. H. Davies, and Schaeffer and 
Company. Of these the last is of minor importance, but the rest are 
known as the ‘‘Big Five.’’ They, or their subsidiaries, own all the 
plantations but one, the transport companies, irrigation companies and 
other projects including the C. and H. (Californian and Hawaiian) 
refineries at Aiea, T. H. and Crockett, California, U.S.A. 


With very minor exceptions all the land is farmed on a plantation 
basis and there are no ‘‘cane gowers’’ as in Queensland. This system 
has been an essential factor in the highly scientific and mechanised 
form of agriculture which is practised in the islands. 


From the beginning the majority of the cane lands could have 
offered few possibilities for the individual farmer. The very existence 
of the industry on its present scale was made possible only by the 
millions of dollars which could be provided by large companies to install 
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the facilities for taking the cane off the wet areas, and putting the water 
onto the dry areas. Even now, with these works provided, I am 
convineed that an individual ‘‘planter’’ system could not survive in 
most areas. The trend is more and more towards large scale operations. 


In Hawaii the mill and the plantation form a unit, with the 
emphasis primarily on the plantation. There are no ‘‘mill peaks’’ to 
contend with. Each mill company may process and sell as much 
sugar as it can; actually, every effort is being made to produce more 
sugar in the Territory, against the day when a limit may be imposed. 
This is the reason why every available scrap of land on the plantations 
is kept in production; this is the reason why land is not allowed to lie 
fallow. A further point in this connection is that in many cases the 
plantation companies do not own their lands and must extract the 
maximum return for their generous rentals. 


Fic. 35.—A trailer type cultivator in use at Kekaha. 
[Photo. J. L. Clayton 

In conformity with the principle that the first object of a plantation 
is to grow the crop and the second, to process it, it is not surprising that 
most of the plantation managers have a background of field experience. 
Each plantation carries a large and well trained field staff beside which 
the mill staff is rather insignificant. 

Each of the ‘‘agencies’’ employs a staff of highly qualified technical 
men who are actually the key men of the industry. They work in close 
liaison with the plantations and the Experiment Station. Through them 
the results of experience and experiment in the mills are conveyed to 
the Experiment Station, and in the reverse direction the findings of the 
Experiment Station are put into practice in the industry. In addition 
they are all independently engaged in research and experiment in the 
immediate interests of their own Companies and for the ultimate benefit 
of the whole organization. 
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This system has been of enormous advantage to the Experiment 
Station. For instance, in the advocation of a policy it is sufficient for 
them to gain the confidence of the few scientists in the agencies. The 
extension of the policy to the mills may be left in their hands. The 
influences of the agencies on the mills are quite easily discernible—in 
fact, after a little experience one can easily nominate the agency after a 
brief inspection of a mill. However, the features in which individuality 
appears are mainly of minor importance and in the major respects the 
degree of uniformity is so high as to indicate very close co-operation 


and co-ordination between the plantations, the agents and the Experiment 
ooo 
Station. 


LABOUR. 


The factor which has contributed most to the mechanization of the 
Hawaiian sugar industry is labour. I consider myself correct in 
affirming that, given an adequate supply of labour at a reasonable wage 
the Hawaiian mills would not have been mechanized to anything like 
the present degree. Each step in the process has represented an attempt 
to displace manpower—either because manpower was not available or 
was too costly; and each step has represented only a partial solution 
to the problem—so that, at present the Hawaiian sugar planters are 
very dissatisfied with many features of their present practice. 


From early times the industry has been short of labour. The 
problem has been met from time to time by successive importations of 
Orientals and Filipinos, but always the workers have drifted away from 
the plantations. In an effort to stem this flow the Companies used to 
operate a ‘‘paternal’’ system whereby the workers were paid a moderate 


wage, and received also many privileges such as free housing, light, fuel, 
education, medical care, ete. 


The recent war years saw the influence of the International Long- 
shoremen’s and Warehousemen’s Union (1.L.W.U.) extend into the 
Territory from California. It came at a time when the Armed Forces, 
the U.S. Government and the Territorial powers were engaged in out- 
bidding each other for labour. Wages on public and defence works 
soared, and the plantation workers were willing listeners to the Union 
propaganda. This culminated in the general strike of sugar workers 
in 1946—a serious setback to the industry. From the strike the workers 
gained a considerable increase in cash wages, but at the expense of 
practically all their perquisities. Since then costs of living have risen 
and recently claims have been made for wage increases. 


ECONOMICS. 


In the face of demands for higher wages the plantations have also to 
contend with a serious decline in income. During the war years the 
price of sugar was high, and even at the end of 1947 the mills received 
$126 per short ton. In addition they received ‘‘compliance’’ and 
‘‘support’’ payments (subsidies) amounting to about 30 per cent. of this 
price. 

These subsidies were paid for the last time in 1947 on the 1946 crop. 
Meanwhile the price of raw sugar has fallen to $106 per ton (7th June, 
1948) after passing through a minimum of $102 per ton. To the mills 
this represents a total fall in revenue of about $60 per ton of sugar— 
representing a loss of over a million dollars per annum to the larger mills. 
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Fie. 36.—A light pushrake at Pahala Plantation. This implement 
enters the field and pushes the cane into heaps for loading. 
F [Photo. J. L. Clayton. 


Fig. 37.—The pushrake at work. 
[Photo. J. L. Clayton 
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Even for the 1947 year the profits made by the plantations were 
low and some recorded losses on the year’s operations. Of the 16 
companies listed on the stock exchange, six paid no dividends for the 
1947-48 year and the others paid dividends giving yields of 1 to 14 per 
cent. on share values. The prospects for the 1948 season are decidedly 
gloomy. In many cases the manufacturing costs of raw sugar are over 
$100 per ton, and rising. Unless the price of sugar improves more mills 
will go the way of Waimea, Honomu, Waianae, Aiea, Waimanalo and 
Waiakea which have all closed down of recent years. 


CROP CULTIVATION. 
Introduction. 


Owing to the voleanic nature of the islands, their small area, high 
mountains, deep valleys and gulches, the land is very broken and in its 
original state was in most areas generously interspersed with rocks and 
boulders of a wide range of sizes. Over the years some plantations have 
removed the greater part of the loose rock from their areas, whilst in 
others this work is now being carried on at considerable cost. 


In this connection the Pioneer plantation on the dry western tip 
of the island of Maui plans to remove the stones from 2,200 acres of 
land during this and the next two years. To give some idea of the 
magnitude of this task it is estimated from the portion of land already 
cleared, that the first year’s work will yield 550,000 tons of rock lying 
within a depth of two feet in the soil. The rocks are rooted out by 
deep grubbers and lifted by mobile cranes into 25 tons motor trucks. 


The cost is understood to be about $400 per acre, and the Company 


Fic. 38.—A cane loader at Olaa loading into a large semi-trailer truck 
with box sides. 
[Photo. J. L. Clayton. 
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Fic. 39.—A double furrow line reshaper with weed scratchers. This 
is used on ratoons to reshape the irrigation furrow and to weed the 
cane Fow. [Photo. J. L. Clayton. 


expects to go into debt to the extent of 24 million dollars in the next 


three years as a result of this expenditure and the reduced cane tonnage 
available. 


It follows that all agricultural implements used in Hawaii must be 
capable of encountering large boulders or bed rock without serious 
damage to the implement. The basic unit employed for most cultivation 
equipment is a heavy duty high powered track type tractor. The 
Caterpillar brand is the most popular, but the International is strongly 
represented. Many of the implements are built on to these tractors and 
thereby a tractor is often limited entirely to one operation. This 
system is rendered economical only by the fact that on Hawaiian 
plantations agriculture is practised on a far larger scale than in 
Queensland, and furthermore the individual operation of cultivating, 
planting, harvesting, &c., are not confined to narrow limits of time, but 
all proceed simultaneously over the major portion of the year. 


Preparation of Land. 


The first step in the preparation of land for a new crop of sugar- 
cane is usually performed by implements known as ‘‘chisels,’’ 
‘‘orubbers,’’ ‘‘subsoilers’’ or ‘‘rooters.’’ Some of these are mounted on 
tractors, others are semi-trailer units having two broad running wheels. 
All are very heavily built and incorporate a number of heavy tynes 
which enter the soil and loosen it to a depth of 18 inches or so. Many 
incorporate tynes which are hinged to the frame and locked in position 
by shear pins. In rocky soil the breakage of these pins is frequent, but 
they protect the implement from more serious damage. 


The second step in the preparation of the land appears to be 
performed either with rotary hoe or dise cultivators. One rotary hoe 
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observed was a powerful semi-trailer unit drawn by a tractor, and 
driven by its own 100 h.p. engine. A disc cultivator noted was suspended 
from the rear of a Caterpillar tractor. It had 14 discs, in two rows of 
7 dises set at opposing angles. 


After the harvest of a crop which is to be ratooned the standard 
practice is to go over the field with a furrow reshaper. This implement 
is mounted behind a tractor and incorporates two plough discs which 
cut away the soil on both sides of the stools and build it up into ridges 
between the rows. Weed scratchers are often added to searify the line 
of stools. 


Planting. 


The majority of the land is irrigated and for this reason furrows 
must be provided to serve as irrigation channels. In Hawai: it is 
customary to grow the cane in the furrow. It is understood that some- 
times the furrows are first made with a drill plough, but in all cases 
the planting machines are equipped with heavy mould boards. 


The planting machines are massive structures built on heavy track 
tractors usually designed to plant two rows simultaneously. In one 
common type two narrow continuous belts run one on each side of the 
tractor. They move at ‘‘ground speed’’ in reverse direction to the 
tractor. Seed pieces are spread by hand on each conveyor and the pieces 
are carried to the rear of the tractor where they fall down a chute into 
the furrow immediately behind the drill plough. Fertilizer hoppers 
are also carried on the unit, and fertilizer may be run into the furrow 
with the cane setts. 


The seed pieces are usually cut by hand and loaded onto the planter 
either in bags or in bulk. It was observed that on the Grove Farm 
plantation a mechanical seed cutter was used. A description of this is 
given in a separate note. It appears to be common practice to dress 
the cut ends of the seed pieces with a mecurial fungicide. Usually 
some methylene blue is added to the liquid to serve as a marker. 
The quantity of cane planted is rather generous—the seed pieces 
overlap and in many eases would practically be equivalent to a double 
row. 

Commonly the seed pieces in the furrows are covered by scrapers 
attached to the planting machine, but this is not the universal practice. 
On some plantations a gang of labourers provided with bags of seed 
pieces and hoes cover the cane manually and fill in any ‘‘misses’’ from 
the supply they carry. This is more costly but is claimed by some to be 


more economical as it virtually eliminates replanting for ‘‘misses’’ in 
the plant crop. 


Weed Control. 


Weed control has always played a big part in Hawaiian agriculture. 
Formerly many devices were used for this control including mechanical 
implements, flame throwers, arsenic spray, &c. 


The last two years have witnessed extremely important advances 
in the control of weeds by plant hormones of which 2, 4 di-chloro- 
phenoxyacetie acid is the basic chemical type. This is colloquially known 
in Hawaii as 2, 4-D and this term will be used freely in this report. In 
actual fact the chemicals referred to as 2, 4-D were found in many cases 
to be derivatives or closely allied compounds. 
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The rise to fame of 2, 4-D apparently began with the discovery, 
late in 1946, that this chemical was effective in preventing the germina- 
tion or the subsequent growth of a wide range of plant seeds, including 
those of many true grasses. The original impression of 2, 4-D was that 
it was to be used as a ‘‘contact’’ spray, in which case it is effective 
against a restricted group of weeds, but not against grasses. Under 
these conditions it would have enjoyed a limited range of use, but its 
newly found properties as a ‘‘pre-emergence’’ spray have increased its 
possibilities enormously. 


In less than two years 2, 4-D has become the most important weed 
control agent in the Hawaiian sugar industry. Progress in its use has 
been so rapid as to outstrip the methodical investigations of the 
Experiment Station, and so the visitor must be guided as much by the 
opinions and experiences of the plantations as by the experimental 
results of the Experiment Station. The plantations have experimented 
furiously with 2, 4-D—and most of its drawbacks have been learned by 
bitter experience. 


Fic. 40.—Sections of Waialua irrigation flume. The concrete 
sections fit together with cemented joints. Note the side openings for 
water outlets and the slot for a slide to shut off the water. 


[Photo. J. L. Clayton. 


Hand in hand with 2, 4-D in the weed control system goes CADE. 
These letters stand for Concentrated Activated Diesel-oil Emulsion. 
This also is a fairly recent development but was discussed by Behne 
in his 1946 report. It is primarily a contact spray acting on most green 
leaved plants. As its name suggests, the basic ingredient is Diesel Oil. 
To this is added an Activator—the most common, known as H.S.P.A. 
activator, is sodium penta-chloro phenol. One commercial activator is 
Santobrite—a Monsanto product. An emulsifier is also added—a common 
¢mulsifier is known as 2-7-R. This mixture is then emulsified in water. 
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Effects on Cane. 


The hormone chemicals may exert severe influences upon cane. 
Numerous tests conducted at the H.S.P.A. Experiment Station have 
shown that, in nutrient solutions, minute traces of 2, 4-D affect root 
growth seriously. The following is a record of one test group. 


EFFECT OF 2, 4-D IN NUTRIENT SOLUTIONS UPON ROOT GROWTH 
OF CANE. 
Concentration of 


2, 4—D p.p.m. 


Effect on Roots. 


Nil Control Abundant healthy root growth 

0-001 Improved root growth 

0-005 Roots slightly inferior to control 

0-01 Root growth visibly retarded 

0-05 Obvious signs of retarded root growth 

0-1 Meagre growth of short malformed roots. The roots are 
short, thick and smooth, with a characteristic bullet 
nose tip. 


It is admitted that the effects of 2, 4-D are probably far more severe 
under these conditions than in soil. Nevertheless, these hormones can 
and do seriously impair root growth under certain conditions in 
the field. Actually the conditions which lead to ill-effects of 2, 4-D 
on cane in the field are not clearly understood beyond that certain 
soils respond far more favourably to 2, 4-D than others. It appears 
that in some soils the 2, 4-D is retained in the upper layers. This 
condition favours pre-emergence weed control and minimises damage 
to the cane. Heavy applications may be made without danger. Soils 
of the opposite type allow the 2, 4-D to permeate or diffuse downwards. 
This interferes with the weedicide activity of the 2, 4-D and further- 
more may lead to damage to the cane plants. Intermediate types of 
soil are encountered. This effect has not yet been correlated with any 
other property of the soil. 


In any ease practical applications of 2, 4-D do not constitute a 
menace to standing cane. The only real danger is to plant cane in the 
early stages of germination. There is unanimous agreement that no 
ill effects are experienced with ratoon cane, even before or during the 
resumption of growth. 


The emulsion CADE has a marked effect upon cane, burning the 
leaves sometimes severely. However, this appears to constitute a very 
minor setback to the cane in return for a very pronounced effect upon 
weeds. No adverse criticism of CADE was heard in relation to its 
effect upon the cane. 


Practical Applications. 


The implementation of chemical weed control in Hawaii commences 
with a pre-emergence spraying with 2, 4-D, often with CADE. Naturally 
for this purpose it is desirable to apply the spray as soon as possible 
after the final preparation of the land. However, there is generally a 
reluctance to apply the 2, 4-D to freshly planted cane and the more 
common practice is to wait as long as possible before the application 
of the first spray. The emergence of the first weeds provides the cue 
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Fic. 41.—A cane plant cutter. Bundles of sticks are fed in on this side 


by the moving chains. 
[Photo. J. L. Clayton. 


Fig. 42.—Delivery side of the plant cutter. The cut plants fall into a 
bath of fungicide and are then automatically elevated into a hopper. 
(Photo. J. L. Clayton. 
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for spraying, and at this time the land is commonly sprayed with a 
mixture of 2, 4-D and CADE—the former primarily for its pre- 
emergence control and the latter for contact effect on the existing weeds. 


In those cases where the soil type is known to be favourable there 
is no objection to applying the 2, 4-D alone immediately after planting. 


The first spraying usually gives protection for about six weeks to 
two months, after which a further spraying with 2, 4-D plus CADE or 
CADE alone may be carried out. Some of the plantations continue a 
regular series of treatments until the cane ‘‘closes in.’’ 


Fig. 43.—Unloading chain on the floor of a cane lorry. When the 
lorry reaches the mill the chains are set in motion by the truck engine 


and the load is delivered over the back of the truck. 
[Photo. J. L. Clayton. 


In the ease of ratoon fields the practice is uniform. At the earliest 
opportunity after cultivation of the ratoon field the 2, 4-D is applied— 
quite often in combination with CADE. 


It was interesting to note that where a pre-emergence spraying 
had not been completely effective the plants emerging comprised a high 
proportion of broad leaved weeds. This is surprising, to me at least, in 
view of the susceptibility of these weeds to a contact application of 
the hormone. It is fortunate that mainly these weeds survive the first 
application, since they are completely eradicated by the contact effect 
of the second application of 2, 4-D or CADE. 


Forms of Application. 

So far in this report the term 2, 4-D has been used as a type name. 
Actually the free acid—2, 4 dichloro-phenoxyacetic—is used mainly in 
dusts. The most commonly used form for liquid spraying is the 
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ammonium salt, known as Honocide (from the common broad leafed 
weed in Hawaii—Hono Hono). It is understood that the sodium salt 
is also used. The statement above that the free acid is used in dusts is 
correct, but a commonly used spray consists of the standard 2, 4-D 
dust suspended as a slurry in water. 


Recently some spraying has been carried out with the isopropyl 
ester of the acid. This form is oil soluble, and is applied in oil. The 
advantage is that in oil solution the concentration of active material 
in the spray may be made higher than in a water solution. One of the 
chief objections to the water soluble chemicals is that the solubility is 
not high* and large volumes of liquid are required per acre. On the 
other hand the ester is volatile and this feature may have serious 
consequences. 


At this point it would be well to sound a warning that these 
hormones are extremely toxic to the majority of cultivated domestic 
crops. Most vegetables, flowers, and fruits are highly susceptible. 
Consequently in applying the hormones broadcast it is necessary to 
ensure that the material is kept within the confines of the sugar field. 
This is one of the objections to dusts which are otherwise extremely 
favourable for use. Even sprays may be carried far afield by suitable 
winds—and the amount of hormone which can damage a market crop 
is almost incredibly small. The volatility of the isopropyl ester is a 
danger in this respect. 


Methods of Application. 


In Hawaii weedicides are applied in many ways. For dusts the 
implements used vary from hand operated blowers to large tractor- 
mounted dusting units. For sprays the simplest unit is the familiar 
hand pump knapsack spray. A more elaborate model uses a pressure 
tank of four gallons capacity which is filled about three-quarters full 
of liquid and inflated to 30 lb. per sq. in. pressure. An alternative 
arrangement is to provide a separate air bottle which is quite small, 
but contains air under high pressure. All the knapsack spray teams 
operate in conjunction with a motor tank wagon which carries the bulk 
supply of spray fluid and, for pressure knapsacks, a compressor and 
air tank. 


The next spray unit in the scale of mechanization consists of a 
tractor on which are mounted tanks, a pump, and two laterally 
extended pipe lines to which are attached a line of flexible hoses— 
about twelve in number. Each hose leads back about 20 yards from 
the tractor and is fitted at the remote end with a spray nozzle and 
a trigger action valve. This outfit is used mainly for ‘‘spot’’ spraying, 
with one operator on each side of each row of cane. The tractor proceeds 
through the field with the hose men following and directing the jets 
as weeds are encountered. The same results could be achieved by 
twelve men with knapsacks, but with the tractor spray system the period 
between fillings is longer, the average pace is faster, and the spray 
ean be applied very uniformly if required. 


For uniform broadcast spraying it is customary to dispense with 
the hose men and to suspend short lengths of hose from the spray booms. 
Alternatively the nozzles may be set in the booms. One tractor had 


* The solubility of Honocide in water was reported to be 0.35 lb. per gallon. 
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two side booms each about 15 ft. long, and a cross boom about 5 ft, 
long giving a coverage of 35 ft. with approximately one foot spacing 
between sprays. Others were seen covering a 30 ft, width with about 
the same number of nozzles set closer together—about 9 inch spacing. 


The most elaborate means of spraying is by aeroplane. Aerial 
spraying has been dev eloped to a sufficiently high standard of precision, 
and is very quick and fairly cheap in operation. The ‘plane carries 
a spray line, with nozzles, running from wing tip to wing tip idion 
the fuselage. Each nozzle is fitted with an anti- ‘drip’? valve. The ’plane 
makes successive parallel flights at a low level above the field, its path 
being guided by i men with sight dises, one at each end of the field, 
who move across the necessary distance after each traverse by the ’plane. 


Statistics. 


The rates of application of 2, 4-D and CADE vary widely at present 
as the users seek the best results. Tests at the Experiment Station and 
my own observations in the field show that on reasonably favourable 
soils an effective control of weeds is obtained with 23 lb. of hormone 
per acre. In some cases applications of 5 lb. per acre were greatly 
superior to the former quantity. On a few unfavourable soils the control 
is poor even with liberal applications of hormone, and in such cases 
the possibility of damage to young cane is serious. I would express the 
opinion that the best average quantity to be applied for initial experi- 
ments is 24 lb. per acre, and that the rate of application should not 
exceed 5 Ib. per acre. 


As regards the quantity of liquid to be sprayed it is understood 
that knapsacks are limited to at least 150 gallons per acre for successful 
coverage. This is a decided drawback as this quantity is very large 
in relation to the size of the knapsack, and also large volumes of liquid 
must be carried to the field. The coverage is more uniform with the 
pressure knapsack which ean therefore be used at a slightly lower rate 
of application per acre. One plantation reported that a pressure knap- 
saek with two nozzles can cover six acres per day, but this appears very 
generous and a figure about half this is suggested as being more normal. 


The quantities used in tractor sprays are up to 100 gallons per acre, 
but one plantation reported that their tractor could cover the ground 
successfully at 30 gallons per acre, and a similar claim was made for 
another unit by another plantation. It was noted that the spray tractors 
on a pineapple plantation operated at 60 gallons per acre. 


It has been demonstrated that the aeroplane can spray uniformly 
even in standing cane at four gallons per acre, and commonly works at 
about six gallons per acre. At this rate, using an aqueous spray, a test 
plate showed several hundred globules per square inch in cane 4-5 feet 
high, and using an oil spray the coverage was continuous. 


Aerial spraying is restricted to a brief period of the day—just after 
dawn, when the air is often very still. However, spraying proceeds at 
the rate of 14 acres in 15 minutes normally, and under favourable 
conditions 100 acres have been sprayed in one hour—including refilling 
and refuelling time. 


The use of the oil soluble hormone is of great benefit in aerial 
spraying since its high solubility (9-6 lb. per gallon) allows very low 
rates of spray per acre to be used successfully. 
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CADE appears to be used at various strengths according to the 
type of equipment. Where the rate of application is high—as with 
knapsacks—a concentration of 1 + 16 is used, i.e., one part of oil 
mixture with 16 parts of water. The more efficient tractor spray units 
use a 1 + 8 mixture. The actual rate of application of the oil would 
thus be about 4-6 gallons per acre. This is confirmed by the fact that 
the aeroplane can spray oil at a satisfactory rate without dilution. 


Costs. 


In Hawaii 2, 4-D costs about 85 ¢. per pound on the plantations, 
and it should be mentioned that this represents less than the average cost 
of one man hour for a labourer. This is so far below the Australian 
price that the situation calls for investigation. 


The isopropyl ester of 2, 4-D is reported to cost $1-17 per pound, 
but this price is expected to decrease as the demand rises. 


The diesel oil used for CADE costs $2-60 per barrel (35 gallons), 
but the prices of the other ingredients are not known. 

The cost of spraying with knapsacks or tractors varies from place 
to place, but appears to lie between one-half and one dollar per acre. 
To this must be added the cost of the materials sprayed. The cost of 
aerial spraying was originally set on a per acre basis with rates as low 
as $1-50 per acre, but it is believed that the contracts are now on a time 
basis and the only information obtained was that costs were ‘‘as low 
as $6 per day.’’ This charge must be subject to many additions for 
materials, fuel, service, &c. 

The complete weed control programme may provide for five or 
six sprayings. At Waialua plantation the current weeding cost is $47 
per acre for the complete programme until the cane has closed in. The 
corresponding cost at Ewa is $69 and at Kohala $52 for irrigated land 
and $44 for unirrigated land. These costs are operational costs, and 
do not include materials. On the other hand they are based on a labour 
charge of about $1-15 per hour. 


Under present conditions, with the prevailing high price of 2, 4-D, 
the Queensland farmer could not contemplate a spraying programme 
as extensive as those used in Hawaii. However, it is possible that limited 
uses will be found for both 2, 4-D and CADE, particularly on our 
irrigated plantations. 


Irrigation. 


On Oahu, Maui, Kauai, and on the dry side of Hawaii it would 
not be economically practical to grow cane without irrigation facilities 
and heavy expenditure has been and is still being incurred to provide 
water. Wailuku Plantation on Maui has recently completed a pump- 
ing station 400 ft. underground, which is able to pump 12,000,000 
gallons daily at a running cost of 27 dollars per million gallons of 
water put into ditches. The water is said to be available at this rate 
in any quantity. 

Olokele on Kauai is building a tunnel two and a half miles in 
length to increase its water supply. A mile has already been finished. 
An inspection of the tunnel showed it to be eight feet high and six 
feet across. Building from each end is proceeding at the rate of thirty 
feet daily. The lava formation of the mountain is fairly easy to 
penetrate, but even so the work will cost a large sum of money. 
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McBryde, west of Olokele, spent 800,000 dollars to make an 
800,000,000 gallon reservoir some years ago and Kekaha to the east 
has some miles of tunnels supplying water to its fields. These three 
mills are located close to each other on Kauai and all have other 
sources of supply. They are quoted as typical instances of the way 
money is spent for water. 


Highland water is low in pumping charges and is easily brought 
to fields in cement-lined or open earth ditches. The higher fields 
always use most of this water while lower fields are often watered 
with water obtained underground close to sea level. Geologists have 
stated that for every foot of fresh water above sea level in these wells 
forty feet are below such level and that pumping can proceed on 
that basis. Plantations in most instances have as much water as 
they need and with this water, in association with fertile land, very 
heavy crops of cane and sugar per acre are grown. 


Fic. 44.—Spraying weedicide on a Hawaiian Plantation. 
[Photo. J. L. Clayton. 


The application of water in the field is still usually by earth 
ditches and drains but a new system has now been evolved using pre- 
east conerete channels known locally as Waialua flume. The sections 
are made in four-foot lengths and of several different cross sections. 


The sections are laid end to end along a surveyed line crossing 
the furrows nearly at right angles. Each section has one outlet in 
each side wall, which may be closed by a sheet metal plate sliding in 
a slot and forming a simple gate valve. The sections are jointed 
together alternatively with cement mortar or pitch, both types of joint 
being used in a line of flume. Probably a proportion of pitch joints 
is necessary to provide for expansion and contraction. The line of 


sections is arranged to provide one pair of water outlets for each cane 
row. 
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The advantages claimed for this flume are, firstly, that it is 
more economical of space than earth drains, allowing an increase of 
about three per cent. in the actual area under cane; secondly, that 
irrigators are enabled to control an area two or three times as large 
as before owing to the improved conditions for the flow of water in 
the flume, and the simple means of regulating the supply of water 
to each row. 


The fluming is set in the field immediately after planting, and 
remains undisturbed throughout the life of that planting of cane. 
It must interfere to some extent with the cultivation of the ratoons. 
Under present methods the cost of a new installation of Waialua flume 
is reported to be about $90 per acre, and the cost of removing and 
replacing the flume at planting time is between $20 and $30 per acre. 


Further experiments are proceeding at Waialua with sheet metal 
fumes. So far these flumes suffer severely from the pre-harvest burn, 
but this defect is expected to be remedied. 


* 


Fig. 45.—Spray equipment mounted on a tractor. Booms are placed 
at side and rear of tractor to obtain maximum coverage. 


[Photo. J. L. Clayton 


_ At Kekaha plantation tests are being conducted with spray irriga- 
ton, The systems to be used involve a single spray which is moved 
the full length of a row and back to the starting point. It is then 
moved transversely to clear the field of coverage of the first spraying 
and once more crosses the field twice—and so on. A ground moving 
unit and a spray unit suspended from overhead cables are both under 
Consideration, but no significant conclusions were revealed. Trials 
have been conducted at Waialua with powerful rotating sprays— 
giant versions of the familiar garden sprinkler. An area of 750 acres 
8 to be fitted with these sprays in the near future. One of the 
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benefits anticipated from spray irrigation is that the need for deep 


furrows will no longer exist, and planting and harvesting will be 
correspondingly easier. 


Crop Cycle. 


The Hawaiian system of cane culture is based on a growth period 
of two years for both plant and ratoon crops. The mild winter does 
not check the growth severely and does not lead to the clearly defined 
peak of maturity experienced in Queensland. The Hawaiians are 
accustomed to force a condition of maturity in the cane by regulation 
of the water supply. By this means cane may be brought to a 
condition suitable for harvesting when it would normally be in full 
growth if supplied with sufficient water. Actually there is a peak of 
cane quality during the year in Hawaii, but it is not sufficiently 
pronounced to be a major factor in restricting the length of the 
season. 

It was formerly the practice in Hawaii to grow a large number of 
successive ratoon crops from one planting. Nowadays in many cases 
only a first ratoon crop is grown and seldom more than two ratoons. 
This is a consequence of modern harvesting methods which invariably 
do severe damage to the stools in the ground. Often a high proportion 
of stools is torn out, and others are loosened or mangled. A con- 
siderable degree of replanting is often necessary, and in any case the 
yields from successive ratoon crops fall off far more sharply than in 
the days of hand cutting. 


Yields. 


The following table sets out yield figures for five normal 
Hawaiian plantations and the industry for the 1947 season: 


Plantation. Waialua. Lihue. Kohala. Ewa. Maui Ag —— 


Acres Harvested | 4,906 7 7,192 4,247 4,611 108,750 

Unirri- Irri- 

gated. gated. 

Tons Cane per Acre d7E 35°8 45-2 65-8 52-6 61-5 

Tons Cane per ton 
Sugar .. oi “4! 9-25 9-02 9-65 7-89 

Tons Sugar per Acre ° 3°88 5-01 6-79 6-67 

Tons Sugar per Acre 
per Month is . “ 0-16 0-22 0-29 0-29 

Crop Age, Months 5-4 a 23-7 22- 23-5 24°5 








* Estimated. 


This table shows that the best irrigated plantations produce 
nearly 100 tons of cane, and over 10 tons of sugar per acre. The 
island of Maui normally grows the cane of the highest quality, 
followed by Oahu, Kauai and Hawaii in descending order. From the 
few figures available it is estimated that the ratoon cane is closely 
comparable in quality with the plant cane, but the yields of cane 
and sugar are only about 60 per cent. of the plant yields. 


The total production in 1947 was 779,000 tons of 96 degree sugat- 
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HARVESTING. 
Introduction. 

The harvesting of cane in Hawaii and its subsequent delivery to 
the mill were described at length in the report by Mr. E. R. Behne 
after his investigations there. As he pointed out, ‘‘whilst the story 
of mechanical harvesting in Hawaii is- intensely interesting, little or 
nothing of the present methods may be applied to the Queensland 
industry.’’ 

This remains true. The harvesting implements mentioned by 
Mr. Behne—the grab, the drag line rake, and the push rake—remain 
the most common types in use. Experiments have proceeded unceas- 
ingly. The Guild harvester to which Mr. Behne referred is mouldering 
on the serap heap with lots of other equally promising but unsuccessful 
harvesters. Several new machines are now on trial, but there is no 
point in wasting words on their description. Suffice it to say that 
all the methods of mechanical harvesting used in Hawaii are brutal. 
They naturally serve the purpose of harvesting the cane, but at the 
expense of severe damage to the cane itself, the stools and the soil. 


Problems of Mechanical Harvesting. 


The problem of designing a harvester which will not embody 
these defects has so far proved beyond the Hawaiians, and appears 
almost insurmountable. The cutting of such high tonnages of long 
tangled cane is a difficult task even for the hand eutter. A mechanical 
harvester must be built as a heavy and powerful unit and must damage 
both the cane and the ground. The eventual solution may lie in the 
growing of cane to suit the machine rather than the reverse. 


Meanwhile, mechanical harvesting—and the accompanying trans- 
port systems—are causing serious concern to agriculturists. The 
reasons are threefold, viz., loss of sucrose, damage to the stools, and 
damage to the soil. 


Damage to Stools. 


At all times grab harvesting constitutes a serious menace to the 
cane stools, but when the soil is softened by rain all the harvesting 
methods play havoc with the stools. As an indication of the frequency 
with which stools are torn out and sent to the factory with the cane, 
in practically all mills a unit of equipment is installed in the cane 
deaning plant solely for the purpose of breaking up stools. An 
appreciable proportion of replanting is necessary after every harvest. 


Damage to the Soil. 


Mechanical methods have introduced a new problem in Hawaiian 
agriculture which might be called ‘‘mechanical erosion.’’ 


The quantity of top soil which is removed from a field with the 
tane is always appreciable and often serious. Precise estimates of the 
quantity of soil removed are difficult to obtain. The sites of the mills 
along the coasts of Hawaii and Kauai are quite conspicuous, from the 
air, by the large expanse of discoloured sea which adjoins each mill. 
The figures for Lihue mill show that, of 387,082 tons of harvest 
material brought to the mill from the fields, 123,602 tons were removed 
in the cleaning plant. This rejected material would consist of rocks, 
trash, soil and some cane. At the time of my visit refuse was being 
tarted away from the mill at the rate of one short ton every minute! 
Actually this material was being used as filling for depressions in the 
tane fields, but in other places it is lost—in gulches or in the ocean. 
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The other serious aspect of the present methods is the damage 
done to the soil by the heavy equipment. This is most noticeable on 
the wet coast of Hawaii, where the big six-wheel trucks plough 
through the fields, leaving ruts over one foot deep. As one agricul- 
turist stated of Hawaii—‘‘The foundation of our agriculture is the 
crumb structure of our soils.’’ In many places that structure is in 
danger. 


Fic. 46.—A tractor with long spray booms on each side and spray 
tank. Booms are lowered for operation. 
[Photo. J. L. Clayton. 
Transport. 

The railway has had its day in Hawaii. The public railroad 
systems on the islands of Oahu and Hawaii stand idle to-day, and all 
mills with the exception of about three have abandoned the transport 
of cane by rail. Shortly these, too, will close down their railway 
systems. 

The modern method of overland transport for goods in the 
Territory of Hawaii is by motor trucks. One sees there some magni- 
ficient vehicles, chiefly the products of White, Kenworth and Le 
Tourneau. For instance the Kenworth trucks serving Hilo mill are 
equipped with trays 24 ft. long, 8 ft. wide and 6 ft. high. These 
trucks have three axles—all driving axles—and ten wheels. They are 
diesel powered and carry over ‘twelve tons of cane. 


The most spectacular vehicles are the Tournahaulers at Ewa. 
They embody a two-wheeled power unit which is coupled to a two 
wheeled semi-trailer of the low slung type. On the four giant wheels 
a load of about 20 tons is carried. The eight Tournahaulers at Ewa 
keep the mill supplied with cane. Recently in one day nearly 3,000 
tons of cane were brought to the mill—and the Tournahaulers work 
only two shifts of eight hours. 
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Unloading. 


Three novel systems of unloading were observed. The familiar 
power tip is used, but only for the smaller trucks. Most of the 
White and Kenworth trucks have endless chains with short tynes set 
along the floor of the tray. When the truck is to be unloaded these 
chains are set in motion and the whole load slides backwards out of 
the truck. 


Fig. 47.—Tractor sprays in operation. Note weedicide storage 
tanks and excellent coverage of sprays. 
[Photo. J. L. Clayton. 


One other system is to provide a chain net lining the floor and 
sides of the body. This net is permanently attached at the top of one 
side, and attached by hooks at the top of the other side. The cane is 
loaded on to the net. At the mill the truck draws into position 
beside a wall as high as the side of the truck. A crane on the other 
side, fitted with a special bar instead of a hook, engages the hooks of 
the chain net, raises the net and tips the whole load over the wall. 
In some cases the chain is loosely attached to the two sides of the 
truck. The crane grasps both ends of the sling and lifts the load 
clear. When the load is in position a trip device is actuated. This 
releases one end of the sling, the cane tumbles out, and the sling is 
returned to the truck. 


These unloading systems would not be directly applicable to 
Queensland where all the cane is segregated until it is crushed. In 
Hawaii cane arriving at the mill is dumped either in the cane pile or 
the feeder table and immediately loses its identity. 


Fluming. 

For many years it was the custom on the wet coast of Hawaii 
to forward most of the cane to the mill in flumes. This practice still 
persists to some extent, but the high costs of labour and timber have 


crippled the flume as a medium of transport and before long motor 
transport will be used exclusively. 
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MISCELLANEOUS SUGAR NOTES. 
Mechanical Plant Cutter. 


A mechanical plant cutter observed on Grove Farm, Kauai, 
consisted basically of a saw bench on which were mounted six power 
driven circular saws. On either side of each saw was set an endless 
chain moving over the feed table and past the saw. The chains 
carried short vertical tynes. 


The saw bench was set at the same height as the tray of a motor 
truck. A truck of whole cane was backed into the table and the 
sticks lifted out by hand in small bundles and laid across the feed 
table. Here the sticks were caught by the tynes on the chains and 
carried through the saws. The saws were set at a spacing equivalent 
to the length of a three-eye sett of normal seed cane. 


The cut pieces fell from the back of the sawbench into a bath of 
mercurial dressing from which they were elevated by a chain carrier 
into an elevated hopper. 


This unit is very convenient to use and has a high capacity. On 
the other hand the length of the sett is fixed and the cuts are made 
indiscriminately through node or internode. It would probably not be 
economical for small scale operations. 


FORECAST OF APPROVED VARIETIES FOR 1949. 

In accordance with usual practice, the Bureau has prepared a 
forecast of the changes it is proposed to make in the approved variety 
list for 1949. Any interested farmers’ organisations which consider 
alterations should not be made along the lines indicated, or wish to 
submit any other changes, are invited to submit their views to the 
Director of Sugar Experiment Stations before November 30th, 148. 
Any objections against varietal deletions or suggestions for additions 
must be accompanied by a detailed statement of the reasons for such 
objections or suggestions. No action can be taken in respect of late 
or unsubstantiated requests. 

Proposed changes are as follows, and, unless otherwise indicated, 
lists will remain as in 1948 :— 

Mulgrave—Q.50 to be added (north of Fig Tree Creek). 

Invicta (Ingham Line)—Nanemo, Oramboo, Q.2 and Q.20 to be 
deleted. Comus to be added. 


Invicta (South of Townsville).—Comus to be added. 
Pioneer—S.J.4 to be deleted. 

Bingera—Atlas to be added. 

Gin Gin—Q.28 and P.O.J.2714 to be added. 


Maryborough—Brown Innes and Oramboo to be deleted. Q.49 to 
be added. 


Mt. Bauple—H.Q.285 to be deleted. Q.49 to be added. 
Moreton—P.O.J.2878 to be deleted. Trojan to be added. 
Rocky Point—Q.28, Q.42, Q.47, Q.49 and Trojan to be added. 
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Q.42 in the Far Southern Area. 
By N. McD. Snira. 


OF the popular canes on the approved list for the Moreton, Mt. 

Bauple and Maryborough mill areas Q.42 causes the most anxiety 
in regard to possible returns per acre. The desirable features of the 
cane, embraced in its early maturing characteristics and its resistance 
to frost, drought, stem diseases, and Fiji disease, are well known, and 
for these reasons it is placed on the planting programme of many 
farms. However, poor germinations and faulty ratooning have caused 
great inconvenience and sometimes direct loss to many who have 
planted the cane in good faith. 


In an endeavour to establish some common agricultural practice 
which may be set as a standard in its cultivation, investigations have 
been made into a number of planting and ratooning practices in all of 
the three areas. It was considered that by doing so similar operations 
may be evident which, if followed, would assist in the establishment 
of good stands. 


From numerous observations the following points have been 
selected as aids to good stands :— 


(1) Early planting, when conditions are liable to be adverse, is 
extremely hazardous. 


(2) Cover on plants needs to be as little as conditions will allow. 


Fic. 48.-A good crop of Q. 42 in the Moreton area. The high early 
sugar in this variety is making it popular for early harvesting. 
[Photo. N. McD. Smith, 
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Fic. 49.—Illustrating types of plants which are suitable and 
unsuitable when planting Q. 42. 
[Photo. N. McD. Smith 
(3) ‘‘Runt’’ sticks of a stool, which are lighter coloured than 
normal, should not be used as planting material. 


(4) After germination, cover should be kept at a minimum until 
stooling is almost complete. 


(5) There is little difference between plant or ratoon planting 
material, though the former is preferred. 


(6) Under identical conditions, there is no difference in germina- 
tions between immature and mature planting material of the same 
class. 

(7) The use of mercurial compounds under adverse conditions 
assists germination. 


(8) If eut early in the season, ‘‘stumps’’ should be reasonably 
high. 

(9) Immediately after harvesting, throw off from the stool with 
a cotton king, plough, or similar implement. 


(10) Trash should not be allowed to lie following the harvest. 


Whilst it is appreciated that the forward may not cover all points 
on all soil types, it is felt that adopting the recommendations as they 
apply will greatly assist in raising the returns of a valuable variety. 
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P.O.J.2878 in the Woongarra. 


By Norman J. Kina. 


| the July, 1948, issue of the Quarterly Bulletin the writer traced 

briefly the downy mildew disease position in the sugar producing 
areas Of the State and pointed out that the Woongarra district in 
Bundaberg now has the doubtful distinction of being the last remain- 
ing stronghold of this disease. At the Experiment Station Field Day 
at Bundaberg on 17th June, the assembled growers were told that 
the maximum control possible by roguing and ploughout orders had 
been achieved and that complete eradication by these means was not 
practicable. It was stated at that time that the substitution of the 
susceptible P.O.J.2878 by more resistant varieties was the only logical 
step in attaining to the goal of a disease free area. 


Ten or twelve years ago, when the downy mildew epidemic was 
raging it was considered on several occasions that P.O.J.2878 could 
not be saved. At that time it was the mainstay of the local industry 
and its loss would have done irreparable harm to the growers since no 
really suitable one year or two year cane was available to replace it. 
The Bundaberg District Executive, seized with the seriousness of the 
position, brought into being what was, in effect, a voluntary disease 
control board and employed inspectors to inspect all fields and to 
eradicate all diseased stools. This was quickly followed by the creation 
in 1938 of the Bundaberg Disease Control Board which has since given 
such valuable service to the industry in its control of downy mildew 
and Fiji diseases. Since the inception of this Board a sum of 
approximately £24,000 has been expended on this work, in addition 
to the money spent on parallel disease control by the Bureau. Growers 
will, by this time, know that the growing of P.O.J.2878 is now 
prohibited in part of the Bundaberg area except by permission. This 
step was taken only after lengthy and serious consideration of all 
aspects of the position, and after it was realised that no other method 
of eradication of downy mildew disease was practicable. A Proclama- 
tion was therefore issued which quarantined a certain section of the 
Bundaberg area and prohibited the planting of P.O.J.2878 within the 
boundaries of the quarantine except with the written consent of an 
inspector. This Proclamation dates from July 10th, 1948, and no 
P.0.J.2878 may be planted after that date except by permission. 


The boundary of the quarantine area is shown in the acecompany- 
ing map. It will be seen that the entire Qunaba area is included as 
well as portion of the Millaquin and Fairymead areas, and the 
boundary includes all farms on which downy mildew is known to exist. 
At the same time several disease free properties are enclosed by the 
quarantine boundary as it was impracticable to include only the 
diseased farms by roads and natural features. Farmers whose 
properties are within the quarantine area and which are known to be 
disease free must apply for a written permit to plant P.O.J.2878 and 
such permits will be issued only after due cognisance is taken of the 
distance to known diseased blocks and other factors associated with 
disease spread. 


During recent years the Bureau has coneentrated on the produc- 
tion and importation of varieties of cane resistant to downy mildew 
and Fiji diseases and having such other characteristics as would make 
them suitable to replace P.O.J.2878. In this programme of work 





aw WTR W----- ee ft be 


— FEA I, FINES”? 





TIRE SeFr. aT 





‘Bs ss Pee Pel be [Sos 





Ot nu ey eouenput oy posvoddu suOotyIpuocs ]VuoCSsVvEs use sauod yuon bosques ut uortponpeda 
ey} utr Mopriu Lumop Jo mu Ysrq oyy Fuyjeaysnyy—osg “ou 


L¥6l 9v6l v6! er 6l 2v6l OF 6! 6€6! 





1 OcToBER, 1948. } 


"$}00)S J° $000! 


Cane Growers’ Quarterly Bulletin. 


1 OcroBER, 1948. | Cane Growers’ Quarterly Bulletin. 


e fes IMangrove 
e Wy ap 
NSS) SARUBBRA 
re Be aks 


eee ee ee EE 


i 
> 
~ 
2 
3 
y 
rt 
. 
2 
e 
a 
i 
tL 
> 
3g 
3 


Fic. 51.—The heavy black line encloses the area of the Woongarra where 
the planting of P.O.J. 2878 is prohibited, except by permit. 
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reasonable success has been achieved. To-day C.P.29/116, Q.28, Q.42, 
Q.47, Q.48 and Q.49 have been distributed and all of these varieties 
possess reasonable commercial resistance to both diseases under Bunda- 
berg conditions. Q.42 and Q.48 have not attained any marked degree 
of popularity on the red soils by reason of certain inherent features 
which they possess, but C.P.29/116, Q.47 and Q.49 have been accepted 
enthusiastically by the bulk of the growers while Q.28 is not yet 
sufficiently well known to assess its place in the industry. 

The acreage under P.O.J.2878 in the quarantine area has decreased 
to 14 per cent. of the total cultivated area, the remaining 86 per cent. 
being planted with C.P.29/116, Q.25, Q.47, Q.49 and Co.290. It will be 
appreciated, therefore, that no great hardship is being imposed on 
any. growers in reducing this 14 per cent. to a lower figure, particularly 
as, by so doing, a major disease will be quickly eradicated. 

Advantages which will accrue to the growers as a result of clearing 
up downy mildew may be summarised as follows :— 

(1) The reintroduction of P.O.J.2878 in a clean state as soon as 
downy mildew is completely eradicated. This action has been taken 
on previous occasions when control of a disease has been made complete. 

(2) Onee the disease is eliminated there will be no further 
financial losses caused by ploughout and harvest orders on downy 
mildew diseased blocks. 

(3) A better supply of cane varieties will be available since 
downy mildew susceptibility in a variety will no longer be so 
important. 


(4) A probable reduction in Cane Pest and Disease Control Board 
expenditure. 


SUGAR EXPERIMENT STATIONS ADVISORY BOARD. 


The Sugar Experiment Stations Advisory Board held its second 
meeting for 1948 in the office of the Minister for Agriculture and 
Stock on Friday, 11th June. Members present were The Honourable 
H. H. Collins, Chairman, Messrs. L. G. Seotney and W. L. Poustie, 
Cane Growers’ Representatives, J. C. Collier and C. H. O’Brien, Mill 
Owners’ Representatives, and N. J. King, Director of Sugar Experi- 
ment Stations. Mr. O’Brien was acting for Mr. J. W. Inverarity, 
who was unable to attend due to illness. 


Considerable discussion took place concerning the disease position 
in South Queensland and members expressed alarm at the uncontrolled 
spread of Fiji disease in a certain part of the Bundaberg district. A 
sub-committee was formed to investigate the matter and discuss means 
of controlling the disease. The incidence of downy mildew disease 
in the Woongarra area also received attention and action decided upon 
for its control. 

The Director advised the Board that the purchase of the site for 
the Lower Burdekin Experiment Station was almost finalised and he 
was authorised to proceed with the purchase of equipment and 
erection of buildings in order that the station may be put into 
operation at an early date. 


The remainder of the business discussed was formal in connection 


with the administration of the Bureau and Cane Pest and Disease 
Control Boards. 
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The Prohibition of Planting P.O.J.2878 in 
the Moreton Mill Area. 


By R. W. MuNGomeERrY. 


[JL disease of sugar-cane is known to have been present in the 
Moreton Mill area for well over twenty years, although there is 
some uncertainty regarding the time when it first became established 
here. Fortunately, however, at no period did it ever get out of hand 
or cause such devastating losses as have been reported in past years 
from parts of Fiji and New South Wales. 


The chief direct loss caused by Fiji disease is due to its stunting 
effect on the cane stool, and whilst most growers were quick to 
appreciate this point, they also realised that certain varieties readily 
acquired the disease. However, in the first few years following its 
establishment and discovery, growers in that district appear to have 
made no deliberate attempt to grow varieties primarily because of 
their resistance to Fiji disease. Rather would it be safer to say that 
right from the outset the potential spread of Fiji disease in the 
Moreton area was intimately governed by the presence there of 
gumming disease. Gumming was then the chief cause of worry to the 
local sugar industry, and against it drastic control measures were 
being instituted. It was indeed a happy circumstanee that many of 
the older Fiji-susceptible varieties such as D.1135, M.1900 seedling, 
P.O.J.2714, &e., were also susceptible to gumming disease, and in 
getting rid of them, because they were so badly damaged by gumming 
disease, growers were at the same time lessening the threat from this 
new source. Equally fortuitous was the fact that the gum-resistant 
replacement varieties, Q.813 and H.Q.285, were also resistant to Fiji 
disease, and in consequence, while these varieties continued to be 
grown, the disease caused very little loss, despite its continued 
existence in odd places throughout the area. 


However, with the introduction of the Java Wonder cane, 
P.O.J.2878, an altered state of affairs was soon to come into being. 
The resistance of this cane to gumming, mosaic and red-rot diseases, 
its vigour, quality and ability to standover and produce good ratoon 
crops assured it of immediate popularity, but one of its most serious 
drawbacks was its susceptibility to Fiji disease. Consequently, as it 
increased in popularity, so the Fiji disease position throughout the 
area steadily deteriorated, and whereas in 1935 spot inspections in 
the most fertile and likely diseased areas revealed only light infections 
on some eleven farms, in 1947 this same disease was present on some 
169 farms and a total of over 10.000 stools were rogued during that 
season. 


To cope with the increasing menace from Fiji disease the Moreton 
Cane Pest and Disease Control Board was constituted, and commenced 
to function in 1939, and the measures adopted to prevent the further 
spread of this disease consisted in roguing diseased stools, locating 
and recommending sources of clean plants, and prohibiting the grow- 
ing of P.O.J.2878 after the third calendar year following the year of 
planting. Under normal cireumstances the Board’s task of controlling 
Fiji disease on a rather limited budget would have been a difficult 
undertaking, but with the advent of World War II. further difficulties 
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were superimposed on an already unsatisfactory position. By that 
time and during the years to follow, a relatively large proportion of 
the area was growing either highly susceptible or moderately sus- 
ceptible varieties such as P.O.J.2878 and C.P.29/116, whilst because 
of the growers’ inability to secure their full quota of labour the 
enforced standing over or ratooning of a number of diseased fields 
further aggravated the position. : 


In addition, inspection and roguing work was limited to the 
summer period when crops were small, and these operations were 
further interrupted by periods of wet weather. Lack of suitable 
labour for this eradication work during the war years allowed the 
disease to inerease and this had a snowball effect in so far that the 
increased number of diseased fields which needed attention tended to 
spread the inspection and roguing work over too great an area to be 
worked efficiently with the gangs available, and in turn the infection 
spread more and more. Consequently few fields could be guaranteed 
healthy for the purpose of obtaining planting material, and in some 
years extensive frosting of potential sources of clean seed further 
complicated this problem. 


Following the cessation of hostilities, some headway was made 
against the disease, but it was realised that so long as P.O.J.2878 
remained in the area future progress against the disease would be 
slow, and in the meantime some of the newer varieties would no 
doubt become contaminated by infection eventually spreading into 
them. It was considered that the most effective means of getting the 
district back to a reasonably disease-free condition would be by banning 
the further planting of P.O.J.2878. In this way the variety would 
automatically disappear from the district during the next three years, 
and with it the major cause of the trouble. It was unlikely that loss 
of P.O.J.2878 would inflict any hardship on any section of the Moreton 
growers, since a number of useful Fiji-resistant varieties had lately 
been added to the planting list, and growers had an unrestricted choice 
of these newer canes. Many growers had voluntarily refrained from 
planting P.O.J.2878 over the past few years, and the proposed pro- 
hibition of that variety was known to have the full support of the 
local canegrowers’ organisations. In accordance with these wishes, 
therefore, a further amendment to Proclamation 13 was _ recently 
gazetted, prohibiting the planting of P.O.J.2878 in the Moreton will 
area, and as a result of this action, it is now confidently expected that 
a substantial improvement in the Fiji disease position will be noticeable 
during the course of the next two or three years. 
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Pumps and Pumping.* 


By Mr. C. GALLAGHER. 


GE INERALLY speaking, most pumping problems can be dealt with by 

a centrifugal pump properly installed, and properly designed, so 
this paper will try to give you some idea of how such a pump works. 
The first move is to give some definitions of terms used in pumping 
irrespective of what type of pump is used. 


Suction Inft exists when the source of supply is below the centre 
line of the pump. 

Static Suction Lift is the vertical distance in feet from the centre 
line of the pump to the free level of the liquid to be pumped. 

Total Dynamic Suction Lift is the vertical distance in feet from 
the centre line of the pump to the free level of the liquid to be pumped, 
plus velocity head, plus all friction losses in the suction pipe and fittings. 

Suction Head exists when the source of supply is above the centre 
line of the pump. 

Static Suction Head is the vertical distance in feet from the centre 
line of the pump to the free level of the liquid to be pumped. 


Total Dynamic Suction Head is the vertical distance in feet from 
the centre line of the pump to the free level of the liquid to be pumped, 


minus velocity head, and minus all friction losses in suction pipe and 
fittings. 

Total Static Head is the vertical distance in feet between the free 
level of the source of supply and the point of free discharge or to the 
level of the free surface of the discharge water. 


Total Dynamic Head is the vertical distance in feet between the 
free level of the source of supply and the point of free discharge or to 
the level of the free surface of the discharge water, plus velocity head 
and all friction losses. 

Velocity Head, sometimes called the head due to velocity, is the 
equivalent head in feet through which the water would have to fall to 
acquire the same velocity, or in other words, the head necessary to 
accelerate the water. 


Velocity Head Formula: 
Vv: 
h=— 


Qo 
—— 
Where V = velocity of the water through the pipe in feet 
per second. 
head in feet (velocity head). 


32-2 feet per second per second, acceleration due 
to gravity. 








*A lecture delivered at the 1948 Sugar Agriculture and Tractor School. 
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Water Horse-power (WHIP) is obtained from the formula: 
WHP — 8P™_X head in feet x specific gravity 
3300 








where gpm = quantity of water in gallons per minute. 


Brake Horse-power (BHP) is obtained from the formula: 


aap = ._ T= 


Efficiency of pump 


Formule for friction losses, &c., may be found in any good book on the 
subject, but it is rarely necessary for the user to know this. That is the 
job of the manufacturer and supplier. However, some rough rules may 
be helpful, e.g. : 


1. At a constant head, capacity is proportional to d*°. Example. 
A 4-inch pipe discharges 100 gpm. How much would a 2-ineh 
pipe discharge under the same conditions? 

7a? 2 SE. 


2? = 5-66, hence capacity = 100 X_5-66 
32 


= 17-6 gpm. 
2. At constant capacity, head is inversely proportional to the 
fifth power of the diameter. Example. What is the friction 

loss due to 500 gpm. flowing in a 3-inch pipe? 


The nearest figure in Tables shows 24-00 feet for 4-inch pipe, and 
the friction in a 3-inch pipe must be greater. 
DA. Sx ? . 
Hence, h = 24-00 X 4° — 101 feet 


95 
” 


3. At constant diameter, head is proportional to capacity squared. 
Example. 100 gpm. produces 5 ft. friction loss in a pipe, 
how much will 200 gpm. produce ? 


9 2 
h = 5 x 200 
1002 


= 2 Th. 

It is evident from the three rules above that when determining the 
size of pipe for a pumping job, if economy is to be considered, pipe 
friction should be kept at a minimum. 


Figures 53 to 56 will try to show what is meant by Suction Lift. 
The basie principle of a centrifugal pump is shown in Fig. 57. 
Main difference between centrifugal and reciprocating pumps: 

In centrifugal pumps, the water acts as the pistons, When it is foreed 


out of the casing it creates a partial vacuum permitting atmospherie 
pressure to foree more water into the pump and operation is continuous. 


When estimating, it is well to remember that @*° = d X d X Yd. 
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WEIGHT OF COLUMN || =WEIGHT OF COLUMN 


OF ATMOSPHERE \\*,\;— | oF WATER SJ 
‘| 34 FT. HIGH 


| SQ. IN. OF SURFACE 
AT SEA LEVEL 


Vig. 52 indicates that a column of atmosphere has a weight of 14.7 lb. on 


every square inch of the earth’s surface. The same weight is obtained by a column 
ef water 34 feet high. 


How to Calculate Total Dynamic Head. 
Total Dynamic Head = Total suction lift (static lift plus friction 
losses in suction pipe) + Total Discharge Head (vertical elevation plus 
pressure at end of line, if any, plus friction in discharge pipe). 
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Fig. 53.—Atmospherie pres- Fic. 54.—Atmospheric pres- 
sure at A and B. Hence liquid sure at A. Bottom of pipe closed 
level same inside and outside of and piston withdrawn reduces 
pipe. pressure (creates partial 

vacuum) in B. 
E.rample.—See Fig. 58. Feet. 


Statice Lift ey - a0 ‘a ‘ce no = 
Friction in 20 ft. of 3-in. pipe (0-2 « 7-0) 5 Se 
Friction in 2-90° elbows (0-162 « 7-0) .. ee 

Total Suction Lift , sn i oo 
Vertical Discharge Elevation ns i .. 40-0 
Friction in 150 ft. of 24-in. pipe (1-5 & 16-8) .. 25-2 


met 


eet. 


ae 


Friction in 2—90° elbows (0-13 & 16-8) .. .. 22 


Total Discharge Head de me 
Total Dynamic Head _.. By _— 74-9 


In this case there is no pressure at end of line to consider. If 
there were, this or its equivalent in feet head should be added. 


badly 
it! 
1 


| 
» teabedge 
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Fig. 55.—Atmospherie pres- Fig. 56.—Under practical 
sure 14-7 lb. at A. Valve in conditions lift is 22 feet and this 
bottom of pipe opened and liquid is reduced by 1 foot for every 
forced into pipe by atmospheric 1,000 feet above sea level. 
pressure equivalent to 34 feet 
water column, This is 
theoretical. 
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BASIC PRINCIPLE OF ACTION WHICH 


WHEN APPLIED TO PUMP BECOMES— 


PUMP OUTLET = HOLE IN BUCKET 


FIG. 


25 in. Discharge pipe 
3 in. Suction pipe 


Fig. 58.—Illustrating the example shown on the opposite page for 
calculating Total Dynamic Head. 
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How to Calculate Horse-power. 

For most pumps in the /ndustrial Catalogue the H.P. is indicated 
for various ratings in the selection tables. Where intermediate ratings 
are involved use next larger H.P. One horse-power is the power required 
to pump 33,000 lb. of water a height of one foot in one minute at 100 
per cent. efficiency. 

In actual practice there are pump losses as well as friction loss, and 
correcting for these factors the formula becomes : 

Hp — Wt. liq. per min, (Ib.) X total dynamic hd. (TDI) (ft. 
33,000 & pump efficiency (E) 
gpm. X TDH 
= for water * 3300 k E 

If head is in pounds pressure, convert to feet head first—also correct 

for specific gravity if liquid is lighter or heavier than water. 


i nits 


1 ft. in | min. hs) 


ag 


Fic. 59.—Illustrating the caleulation of Horse-power. 


To Determine Suitable Irrigation Pump. 

Let the sketch shown in Fig. 60 represent a block of land to be 
irrigated by using 10 chains of 4-in. sprayline. For the purpose of this 
investigation we shall take spray nozzles spaced 35 ft. apart, each 
delivering 750 gal. per hour, which is equivalent to 1 in. rain. The 
10-chain sprayline would have 19 sprays, each delivering 124 gals. per 
minute, a total of 237 gals. per min. 


Allowing 10 per cent. for line leakage, &c., total becomes 237 + 23 
= 260 gal. per min. 





* Since 1 gal. of water weighs approx. 10 Ibs., this value now becomes 3.300 
ft. Ibs. 
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Kia. 60.—The layout of a block with a 10-chain spray line to he used 


in conjunction with the following calculations. 


Case 1. 


Using 4-in. pipe for suction and main line. 


Statice Suction Lift 
Friction 20 ft. of 4-in. pipe .. 


Friction 1-90° bend . 

Total Suetion Lift 
Statice Discharge Lift kes 
Friction in 15 chain 4-in. main line 
Friction in 10 chain 4-in. sprayline 
Friction in 2—90° bends 

Total Discharge Head 

Total Dynamie Head 


Case 2. 


Using 6-in. pipe for suction and main line. 


Static Suetion Lift 

Friction in 20 ft. of 6-in. pipe 

Friction in 20 ft. 1-90° bend 
Total Suction Lift 

Static Discharge Lift Re 

Friction in 15 chains 6-in. mainline 

Friction in 2—90° bends i 

Friction in 10 chains sprayline 4 in. kia 
Total Discharge Head .. Py a a 69.4 
Total Dynamie Head .. “a or .. — 81-66 


To these values, the friction through a gate valve, non-return valve 
and reducers must be added. However, it can readily be seen that it is 
advantageous to keep pipe sizes as large as possible. This has a bearing 
on the horse power absorbed. 


9.5 26 
In case (1) W.HP. = 142:3_X 260 _ 419 
3,300 
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Supposing the pump has an efficiency of 70 per cent. then the 
Pump H.P. would be 


11-2 16-0 H.P. 
7 
In case (2) WLP, = 81:66 X 260 — ¢ 43 YEP. 
3.300 


Assuming pump with 70 per cent. efficiency then the pump H.?P. 

would be 
643 — 9.9 ILP. 
*% 

The saving of 6-8 H.P. = 5-073 kW. of electric power. Kilowatts 
of electricity hours = kilowatt hours or ‘‘units.’’ If paying for 
current at the rate of 1d. per unit this would mean a saving of 5 pence 
per hour—quite an appreciable amount. If using the irrigation system 
eight hours per day for 300 days in the year, the annual saving would 
be £50. 


Let us now discuss the operation of a pump, and the troubles that 
often occur. 


1. Installation. 
Correct and incorrect methods of installing suction and discharge 
piping are illustrated below. 


Gate Valve Check 


CORRECT 


Foot Valve 


A 


;. 61.—Correct and incorrect methods of installing 
suction and discharge piping. 
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Here we ean clearly see that 


(a) the suction pipe must fall away from the level of the suction 
flange of the pump so as to eliminate the possibility of an 
air pocket in the suction line or pump ; 


(b) that the footvalve must be well below the free low-level 
surface of the liquid; 


(c) the imereaser to be placed immediately after the pump 
discharge flange ; 










(d) the check valve to be before the gate valve in the delivery 

line. This enables the head of water in the discharge line 
to be held by the gate valve during overhaul to either the 
check valve, pump, or suction line. 






Outside Supply 






Discharge Discharge 


Air Vent Valves—/— —~ 1 Check a {vate Valve 










\ 


Priming By-Pass 
Valve 


Valve 





Illustrating methods of priming. 













No pumping action occurs unless the pump casing is filled with 
liquid, as the impeller would merely agitate the air within the casing. 
Pump easing and suction pipe must, therefore, be completely primed 
(filled with liquid), and all air removed before the pump will operate. 


Two suitable methods of priming a centrifugal pump are given 
below. 

To prime a centrifugal pump 

(a) From some outside supply. 

Close discharge gate valve, open air vent valves, open gate valve 
in supply line until all air is expelled and water issues from vent 
openings. Close valve in priming supply line, close air vent valves and 
start pump; then open discharge gate valve. 
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(b) By by-pasing discharge check valve. 


This method can be used only when there is liquid under some 
pressure in the discharge pipe. The original prime must be effected 
from some outside source. After subsequent idle periods open air vent 
valves, open valve in bypass line around discharge check and gate valves 
until liquid flows from air vents. Close air vents and bypass valve, 
start pump and open discharge gate valve. 


The valve in bypass can be left open, in which event in idle periods 
loss through foot valve is constantly replenished from discharge pipe. 
This system is used for automatic operation where idle periods are of 
short durations, and where there is no serious danger of exhausting all 
liquid from discharge line owing to possible leaky foot valve. In this 
method foot valve must be capable of withstanding pump pressure and 
possible surge. 


3. Starting. 
When it is certain that the pump bow! is full of water the pump 


may then be started. The discharge valve should be left closed until 
the pump is up to speed. 


Pump Troubles. 


An investigation will show that the majority of troubles with 
centrifugal pumps results from faulty conditions on the suction side. 
Except for mechanical trouble in nine cases out of ten this is where to 
look for the cause. 


1. No water or not enough water delivered— 


(a) Incomplete priming. Casing and suction pipe are not 
completely filled with water ; 

(b) Speed too low; 

(c) Discharge head either too high or higher than anticipated. 
Check vertical head particularly friction losses ; 

(d) Suction lift too high (suction pipe may be too small or long 
causing excessive friction loss). Total suction lift should 
not exceed 15 feet. If suction lift slightly in excess of this 
amount, this information should be conveyed to the pump 
manufacturer before delivery of the pump is made; 


(e) Impeller or suction pipe or opening completely or partially 
plugged up; 


(f) Wrong direction of rotation; 

(g) Air pocket in suction line ; 

(h) Stuffing box packing worn—or water seal plugged— 
allowing leakage of air into pump casing; 

(i) Air leak in suction line ; 


(j) Foot valve too small ; 


(k) Foot valve not immersed deep enough ; 
(1) Mechanical defects— 

Wearing rings worn, 

Impeller damaged, 

Casing packing defective. 
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2. Not enough pressure— 
(a) Speed too low; 
(b) Air in water; 
(c) Measure impeller diameter ; 
(d) Wrong direction rotation ; 
(e) Mechanical defects— 
Wearing rings worn, 
Impeller damaged, 
Casing packing defective. 
3. Pump works for a while and then stops— 
(a) Leaky suction line; 
(b) Stuffing box packing worn—or water seal plugged— 
allowing leakage of air into pump easing; 
(c) Air pocket in suction line. 
4. Pump takes too much power— 
(a) Speed too high; 
(b) Head lower than rating—pumps too much water ; 
(c) Mechanical defects— 
Shaft bent, 
Rotating element binds, 
Stuffing boxes too tight, 
Pump and driving unit misaligned. 
5. Pump leaks excessively at stuffing box— 
(a) Packing is worn or not properly lubricated ; 
(b) Packing is incorrectly inserted or not properly run in; 
(c) Packing is not of the right kind; 
(d) Scored shaft. 





CULTURES FOR THE INQGULATION OF GREEN 
MANURE’ CROPS. 


Canegrowers are reminded that cultures for #fe jngeulation of 


seeds of the various cowpeas and other legumes, whi¢h grown for 
green manure, are available on application to the Bureau? e Bureau 


has been supplying cane growers with these cultures since 1938, and 
on an average there have been between 2,000 and 3,000 acres of inocu- 
lated seed planted each year. A number of recipients of these cultures 
have written expressing their great satisfaction with the crops produced 
after inocuation. 

The inoculation of the seed is a very simple matter and full 
directions are forwarded with each lot of cultures. The cultures will 
keep satisfactorily for about a month if stored in a cool, dry place, 
but as far as possibe they should be ordered for delivery just prior to 
the proposed date of planting. 


Leguminous crops inoculated with the right type of nitrogen- 
fixing bacteria can obtain their supplies of nitrogen from the air 
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instead of from the soil, and, consequently, when such a green manure 
crop is ploughed in, the soil is enriched by just that much nitrogen, 
These bacteria can live in the soil for a considerable period, and the 
crop may become inoculated naturally after planting, but even if 
it does become inoculated, and forms root nodules, it does not follow 
that the particular bacteria are the most efficient strain. Undoubtedly 
the best practice is to make sure that the most efficient strain of 
bacteria is present in large numbers by the simple practice of inocu- 
lating the seed with a tested strain before planting. 


Inoculation of the seed is, of course, only one step towards 
ensuring a good green manure crop; it is still necessary to plant sound 
seed in a good seed bed, have soil acidity corrected, and have suitable 
eonditions of moisture. To obtain best results, also, the green manure 
should be planted as soon as practicable after ploughing in trash 
and not after a bare fallow. 

Applications for cultures should be made to *‘The Director, 
Bureau of Sugar Experiment Stations, Brisbane,’’ at least a fortnight 
before the proposed date of planting, if possible, and should state 
the type of legume to be planted, the quantity of seed, and the 
approximate date of planting. A nominal charge of one shilling is 
made for the service, and this amount should be forwarded with 
applications. 


D.R.LS. 


FARMERS’ CANE SAMPLES FOR TESTING. 


Each year, in the Quarterly Bulletin, a note appears regarding 
farmers’ cane samples. Such samples are tested by the local experi- 
ment station as a guide to the grower who desires to know which 
block on his farm is the most mature for harvesting purposes. Certain — 
requirements in these maturity samples are laid down :— 

1. The sample must consist of at least six stalks. 


2. Burnt samples will not be tested in any circumstances. 


3. Samples sent by rail must be prepaid. If the forwarding 
railway station is not open for payment of freight, the 
amount of 1s. per bundle is to be forwarded to the experi- 
ment station with a covering letter. By special arrange- 
ment with the Railway Department a flat rate of 1s. per 
bundle covers the freight on these samples. 


The c.e.s. test obtained at the experiment station small mill is 
not intended to be a check on the mill tests, and is useless for that 
purpose. Owing to the number of samples being delivered to the 
experiment station during the currency of a harvesting season it 
is not possible to carry out separate tests on tops, middles, and butts, 
as is frequenly requested. 

The small mill test has a definite value in assessing relative 
maturity of a number of blocks of cane, providing the sample # 
collected with care. Six stalks from a few square yards of a 10-acre 
field is quite valueless, since the sugar content of the block may—and J 
probably does—vary from one part of the field to another. The® 
sample should be taken diagonally across a block—with due regard | 
to the percentage of short and tall stalks. Suckers should not bey 
included. 
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